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S§ 99 X10I0 0$ 09211X1 1 XI0I 2I§ 69100 99 90 
©3 2139 6113 69I021IX] | 0§0 6©I00 0®96)9I §§ 
9601 00 69109 0991 91© 01601 60190 9H9§I0 
99191X1 1 Xl§l 0C?9 9901610 009 §0 69199 91010 
909X1 1 009 212)9 6C?0 91010 999X] | 02)91 6309 
6910 90211X1 1 009 2JI§ 9391 01© 09„ 990619 31909 
3012110 36910 99211X1 1 X19 3919 Mouth wash 9I§I 
0160196)91 §191 9_4 211X1, 0101 9© 0199 6910 0§0 
90 0191619 0% 960 I 69Q 919161, 909199 06§ 



0BI0 §61® 





6 <a 6 ^&Q, 



gei6Q 01810 O°04l 0© 0Q8IM I 01601 6QI00 01006© 
00 00© 00^10 000 1 0900160 ©I04 005101 
0160160100 Atherosclerotic plaque 0 0Q4 060 (3 

09 0010 O O 90IQ0 060 1 0060 SI© 00 

(Anginopectonis) (3 S?0£II0 ©0 6010 00 £(KI 1 

60600 01601 60100 08 < ci]l'360 9g9g ©000 010 
0IO8J00 00^110 ©0811©, 0101 0©0j 9©IQ ^lO 60100 
00 060 I 6§Sfl0©0l60 KI0Q Kl© 01601 60100 00161 
008© 0101 08(608 6010190 0960 9£©l©, 0§© 
00061 008JM I 60100 08 00100 819©I0 60I0IQ 
8JM I Kiel 09 6gi06Q 00 00 090 00(01 0KI (3 090 
0©9 0010100 01501 0I08JM I Kiel 9000 060100 

010 09 © 4 I 60 QI 000 060 1 Kiel 91000 90000 
81090 00 60100 0H§0iq, 000 901 00 81 I 00 ° 0 © 

6010 00 008 IM I 

■ 

q& Q9 fldffQQ (Q<3q<3l), 

6£Tlff a o -o3>6>V-9W#oV#& 

061069 60I606( 09^,19 

©19010 0°60I90 00061 969099 0610 
60960 691010, 000,10 9010 0910108 I K]0|09 
080 0619 9% 60019 08IIOIQS, 01810 ‘06109 
601609 00019’ 08IOM I 0061 6©IQ81IQ 0090160 
8116 0100 ‘©<§.0041901©, 0418(60009 O0O0 x 
(8IIQ.Kig.0.)Q 0IS0 ©1000 9% 60019 0 9©I9 
6010,0 691% 60©I09^I 09019 9019 008 I 
99,099 0^)0041009 0610 96900 ©1900 04100 
O°04I60 0811 090 0000 0901 010 Kie 00019 
0010 0910108 I ‘000, 690,0 ’0 000410 0811901, 
Kiel 9 0001010 0001 K]0° Kie 000410 000, 
001810 0901 010 6010,9 60©I00^I 00019 9010 
09 101 08 I 6010, 040 0 0^)0041000 ©6Q<§, 
00,0040,819, 0181609010,0100,09 00409 0©I90 
96909 818© I 

- 9 S/V OW/W 



< ^ ^ 

6W : Q©9©l 9 QQ8I - 

A. A. 

&I90 Z1WQ ZII&ISDH 

609.50 K10O0I00 091 0180 ©06(000 6910 I 
K18 ©016 01990190 0811-600, ?, 600, 9, 600, Tl, 
600, tf I 600 6QI010 K10O.99I ©10(06©, 600 ©_0I6( 
091 60869 9600 060 I 001 60869 600 ©016 
r 0 e o 00 004© 06© (3 0°0 0019 069 I 600 

©016(5101 i a o 900 Kie Kieo, 001 og 60100 01906© 

600 ©016 gg 6010 60869 9600 09 9 9 00 

600 006 9010 0691 

600 691960 8010,81048(0 5© 81160 I 81<3I 00 
©0 8J0g 0160, 0(306®, 811^160100 08060 ©106 
0©6I 8K1, 6060 6060 01© 0169 01 01© £(K] | 00001 
09 60860 009 90OIK] | 810 (3 0§0I096Q ©106 
0©6I 8KI 9060 0100160 8JOI0S4 g©l<S1 0IKI I 
606009 60869 010 010 6810 90OIKI I 609.500 
006 9 9 «D 00 6801060 810010 06 9 Q 91 00 
069 59 81160 I KI8I 910 018106 00^9 00 81100 
811006 09 81160 SI00M | 0© 60606060 KI8I0 000 
006900 9010 0 IK] | 60000 6801 - 
60060 818(0 0©6I 019 9801 1 
010, 01©, 010, 8119 0860 0811 000 00 08190 I 
81048(0 01© 6081 (3 0I©60 99 0001 1 
0010101 68011 

81048(0 6010 01001 (3 010 09001 1 
00 81*31 01001 (3 000 00001 1 

09, 0©001, 0© 0811 08608, Q0990I0 09 
8104104 811009© ©1*304 18( 8(01 049606)60 609 
0101010 68IQ81IK] | 019 0009 9001 5101 69101 ©© 
68IQOIQ0I6Q I 



0K1I0 00® — 






6 <a 6 ^&Q, 



6©«J6QI0 63IQ$I0IQ 51693 6360 99 9991 
g°gs 99 ^0511 990 <JI9I ^310 W 0QI0IQ3M I 
SJI91 QI01Q 5109 600919, 0600,, 0110010, 09019, 
©060^9, 6919190, 3009, 001313, 009Q8i, 
09990 099 00901 0001969 061 ^901 99069 
600 0309 09 ill 90S I 

609 69109 0919961 0IQ 691610 09^ 0Vg0 
§961 010, 6990 0SSI61 300169 0901 99I9M I ^0 
6910 919 310 901© 691610 3069619 0191 91019 
0101 690 ^9 6060 gS69 916100 690 001 (391 
900169 690 60IS 0I0PIIQI 00I0M 001 Gj)Q 09199 
§961 690 0I0PIIQI 9010 93I9N I 005100 3100109, 
330100, 9010,0 §961 03I9M I 

s d00 i 0611 9°61 6010 9991 KI0° 061101009 
0°6109 63Q$I0I gi0 09TI 9991 ^9° 0611 0 910001 
30 03019 , 6091 60069109 306969 010$l I ^00, 
001 00IQ0Q (3 301 061I9TOI9 3191969 6SI0 I ^319 
600, 00 (3 601069 601 601 019 003M | 51I6IIQ6108 
9IQ0I0I 03 001 01069 6901 0IQ$10I 90 69619 001 
K1SI 009 I KI9 001 09S1I0 |9 0161 513 900 SQ$J0l 
^1069 ©H, 699310 I 001 ©a 60Q$I0I ^10009 6301- 
93009 , 0W3, 0I610I9, 0iai3, 339 0S0I069 
eJ0l 0161 63 , SIS, 01031, 00 316010 (9600), 
901000, ©01061, 3|§9 061, 01069100, 960303, 
06133 0011069 00$J0I §9 0161 1 3109 3011600 
01006H01 031 0131 096909 99611699619 3©I9 
^03 09I0°9 99 993M I 

09 01901069 $191 019, 091 (3 301901 0S 
319 910 001 096091 900 I ^099 010169 001 
0916960 0310 030, 519119 301900 099 0 
519160 ^3 001 0133310 I 
09 01901069 $191 910901 6013 6991 903 I 
6909 '■d$169 0161 00 0 960 I 

099 01901069 301030 03 3©0 ^1069 001 
9191331 9303 I 0IS SI09I 900 I 



09611 01919, 0906010 90119 3990191 0090 
09019 9699 0106010 60136991 900 I 

09 ©069 36J0 00 619 0093$I0I §9016169 
^03 091 0°90SIQ 0Q$J0IQ 601619 010 001 
301 010169 0161 00010 6969 0131 
3008 «n-tf 9069 369 0161 90I09$101 010900 
515TI0Q 9919 6969 I 

910 ©0 9069 6919916060 061 09191 910 
691969 I 

091 090991 019 0R00G 9611 6131 6990069 I 
69369 ©a, 09® 609 (3 3091 091901969 
0969 091 030 0310 I 
019019 0 99919 0 0919 919319 09691 
KI3I0I9 091 601615060 310610 691091 510969 
030 9199 0131 

099 6SI9 001 031 99901 0301 0Q0 ©169 
519 510969 0190190 §96 999190 0919 
019319 0969 I 

091 010019 901 01001 010 6910310 031 991 
99190 601010 03$10l 601910 09691 

099 09030069 0919 010 0910919 010£l 
09691 

60 601619 09 6360 01099 99109 0361 09 
§961 6990 0991 5130 900, 00511 000 013, 
0^69 0«0 c Tlo 0.0. 0I0I6Q900 9 39 6900 
0991 9001 319609 0001 06110 9300Q 0001 
5130 300931 9099 ? o- 9 o 0 . 0 . 0I0KQ 0 %_ 
930 0361 060 KI3 69190 QQQ 390001 
(Platelet) 0101 ^19190 0I6[ 000I00S1M I 

960199 996090 0QS1IQ 09g0 Q<$|60, ^05( 
091 0°90§ 0901960 0131 9I3I0I9I 600 %0I9 

51°000 631001060 013 (3 600 09 630 013 I 

■ 

SJIQ6QQ QQSI^/ffl&l, QffQGie 
6<F1I<S<IQQ - ?X c n999?9?s> 



0 BI 0 30 ® 





6<a6qa.Q, 90 e* 






n (aiQ) 

$1 Q6samd9 e/g 

0©9 SJIWG 6360 00 01 310 69Q06S Q©9 

O & • 

aggro 0 00131000 ©1060 30161 001010s 63 , 

63601613 000 3001 = sq« N 0|0 | 

& 0113 y 

^9 ^0100 gig 330 71 (310)01060 21000 

00I3I0SMS n 69QS 2139© 06100 3°0H I 3.141592... 



31910 ? 9 o i> 039160 0610® 0003^ 6©I03, 
(Williom Jones) 00102160 I 039160 0610® 

0IP1600 (Lambert) <30161 002160 63, n K|0 
2130603 3°01l I KI9 3°01l 710 01 ft 09061 0001 
310 9 -goo 03 6901 6031 6910 21I32JS I 310,0610® 

21106003 , ( 3 i.g. 9 r 9 - 9 e 9 ) <32160 ^0 ^0100 010 

001061 0001 0IQ 6031 002160 I 211060030 2103131 

22 

711 0 21I30;0I0 (approximate value) — I 

22 

n 0 300 0I0OI0 036010 21133 010 — 
310101 21210 2160 I 

n 0 0§3 2JI330I0 001061 600 3060 01013101 
69IQ2J0I ©I’O ^0 3°3g 310611 0<q69 0211001 1 




7t Q21I330I0 


0610® / 30H0I 


0391 


(i) VTo = 3.16 


600 


31.9 fflooo 


(ii) 312 


600601013 3©10l 


01.0. <nooo 

<U- 


(iii) y- 3.1428 


21106003, 


01.0. 9 T9- 9 9 9 

tU. 


(iv) 3.1416 


0600 


313.10 ego 


355 

^ 133 


001 0610® 000 


31310 tfro 


62832 

(Vl) 20000 


2II3190 


31310 gq no 


(vii) M 


©13,910131 


31310 e ego 


3927 

(VI "> 1250 


©13,910131 


31310 e ego 


... 2 V2 V2 + V2 

(|X) = 0 ' 0 

71 2 2 


99131 0610® ©^60 


31310 eg9? 


(x) 3.1 41 59265358979323846 


06009, 


31310 e e 0 


ii 2 2 4 4 6 
1 ’ 2 1 3 3 5 5 


(2103, 


31310 ej)g 0 


71 , 1 1 1 

1 ' 4 3 5 6 


3160191 


31310 ei)9e 


7I 2 1 1 1 

(XII|) T = i F+ 2 F+ F + ‘" 


2M09 


31310 e9^o 


(xiv) = 3.1415926218033 


9101003 


31310 e rr9-e c e c 



0®I0 03® — 



















































6<a6^aQ, 



71 Q 9119 §4a 9Q9IQ g€ll91 

n q 2119391ft qqs ftHi9§© 0 96^86113© 

9ft§69 ft4s O9I0M | 9991ft 21169 ftHI90ft 36119169 
n 9 919 ft4s ©99 I 



APB 




D R C 



9369 ABCD 999 90933 99683 0 PQRS 
99683 I 

O, 999 699 ^9° 9HI9 = PR = QS = d 
ABCD 996839 999191 = 4d 




d 

V 2 



996839 999191 = 4 x = 2 ^ 2 d = 2.828d 

999 99^ = red 

ABCD 996839 999191 > 999 99^ > PQRS 
996839 999191 



=> 4d > Jid > 2.828d 
=> d4 > 7i > 2.828 

999 99^ = 99683 30,9 9991919 9191019 99H 



4 + 2.828 

.'. n = = 

2 



6.828 

2 



3.414 



99919 99689 ft 6ft9 999 999 8 ©Qft n 9 

«*- (U, 

99H 941 Oft. ft4a ©9I8IQ 9199 I 
9089@%ft9 9 99191 = 3.464d 
a989©9©9 999191 = 3d 
999 99^= 7i d 
696[ 3.464 > n > 3 



3.464 + 3 

.'. n = 

2 



= 6.464 = 3.232 



69099 S 9 9l§96te 999 999 909ft 6ft69 



71 = 



3.216 + 3.106 
2 



3.161 



'<1099 90999 9I09°0HI 991969 71 9 21109 Oft„ 
99H ©TOO© 36119169 ft4s 9919199199 I 



£1IQ€11 : <?£>®Q6Q n Q aiSIftfllft 

eL et n 




999 919611ft a ft_41lft ft69 ©61I9M 9^9©9 
9I09°0HI 9ft 91969 71 9 ©39191 0 9^9191 ft©999 
609 '09° 71 9 2119391ft 9619ft 2J6ftft gift 9919 
Oft„ ft4a ©919199199 I 



a§jQ H saw, qqqi&i Qff §wiea, 
9QIQIQ, ffQI-^QISnQ 
GfllGIQQ- CX c nroS)6)6)6)o 
GI-6FIQ -d.saahu@gmail.com 



0019 961® 








SOSqflQ, 



(3 916 QJ°<31HI 

€]1 <36Qlff fffllQ flffl§ 

®Q0 ®sp 9^0610 3I0I619 ©19,9 6)1090 

9101009,0=9 0^,9 0© v ? 9 99 969 8 O «IHI900Q SJIQ 

^© 91009 91003 9QI6Q0, ©I63©9 (D. R. Kaprekar) 

? 9 ©199191 ? C o-g 990169 (999199 qai«) 96?19 

909 (Dahanu) 919© ^1969 ©^061 ©9360 00(0 

0© v T 99 969 69 010“ 

013 1®(. 9910360 I 0|0> 

0191 ©661 6© HI 0961 IQ 

061190 §[6ffl I 0I9H©I©69 

010 0190019 6960606© 

60HI0961IQ 3fl®69 ©S 

SI 9 61 91 ©92(6 9 690 

99969 061 <3°® HI 000 

9969 0010 Q0890Q 

& 91900 09160a GI6g©9 

313© 0© 9192(01 1 690 

00019. 9 o< o1HI©909 ©S 909H99 021H 010 Sj|l0l 
9Q<a©l61 0I9©0I I 0109 00HI99 6191 ‘21160’® ^© 
00HI9969 99ig ©9 ? C 9 «n 990169 960§0 9=999 
©60©69 ^6061 ©60 ^0° 690169 009 69l©© 
01610© 3091 3099 ©9 ^© ^00 9909 3§©6® 
'<10° Wrangler R. P. Paranjape Mathematical Medal 
3061 ©60 I 01969 00I9I19 919©, 909 0©00©1 
600.01019 ^© 00HI0069 ©1099 66190%© 00H© 
©661 619© 091069 300100 ©92160 I 00 01610© 
3091© 9061H 031 0g 069 ©9 901© 0I«( ^1©0 
3019 ©992101 I 9319 69 0610 3091© 3990^09 
690 601© 0102160 I 0069 0069 3©09 ^© 0©IS0 
©101© 910 08069 ©IS? 9©IQ2I60 KI0° 01^9© ©<39 
©S 0© 093192(01 : “9069 ©’61 G. H. Hardy 

IS 



91019990= 3091© 030901969 3©I00 ©901 9IQ 
©661 013 0.9. ©9 690S0 ! 060 06 S 601 
91019.90.0. 96100909 <3310, ©903 013 0^9 
600301 601 3091© 39919 ©9919, ©19© 91 3091 
99190 96960 601 31011 6©0© ©<3.0109 0191 969 
®3©09 3001991 6901” 

01903 09661969 9^9 010 01© 6(6169, 0I©( 
03 0901969 0900 ©901 91© 9^9 ©661 0919 99 
Martin Gardener 00 9 0919. 09© Mathematical 
Games (Scientific American, March, 1975) 69 
09163909 91610© 3091©. 3©I610 ©691 699099 
00 30919 3©0 qi©0 09911 01’ 069069 0^9 
369© 03©I69 00 91610© 3901090© 3©I90 
69193109 I 

'6174' (Kaprekar's Constant) ©I63©9 190 
0160 Q0900 I ©16 3© 90® 91610© 3001090© 
0^161. ©16 3© ® 9°® HI, 0QI63a0°0HI, 000I<3°0HI, 
91910 <3°<S1HI, 600(601 <3°<3IHI 0(0H08 <3 O 0HI00069 
606( 3100 01© ©99 I 3100 69 99,069 96© 
316010 01 ©901 I 

CASE - 1 (A) 6174 = ©I63©90 |©I0 

606 ©I 610 4-30 06^ <3 0 <31HI (3000© 
©0„©3 6919301 3I061H©)® 3090©. 009 910 
'<19° 9109. 0© 369 <3019 06919 ©08J 

06ai®er0© 961 000.910 ki®° 9109.00 q©i® 

06919 ©99, KI909 ©00lffl8, 60®16® 99661969 
©16 3© ®0 §910 = 6174 69 99360 I 

Example - 060©Q 9°0HI0 = 1234 

4321 8730 8532 

(-) 1234 (-) 0378 (-) 2358 

3087 8352 6174 

(913 30 step 69 99I969 99360) 
0BI0 99® — 







6<a6^aQ, 



^©aa S 6 ft© 4 - 2 Jsr ©«m cram©, 6 ©a 
©306301016© aaiai ©a© i 

CASE - 1 (B) 495 = ©l6g©Qff qQlff 

6 a 6 ©lGici 3 -aer ©Gte d o< 3 iHi (at?q§© aqaq 
6 Siqsi©i ni©an©)a sera©© ©©a git? ^a° <ai©a 
a© § 6 © <a©ia QQ 6 aig aaia 6 a ©Gaia ©a ©w© i 
aacaaiGa ©i 6 g©a<? gait? = 495 01Q6© i 



Example: 

9 ki© ©i 6 g©a cram =^g 2 = 81^8+1 = 9 



45 "d© ©i63©a cram => 45 s = 2025^ 20+ 25 = 45 
6©„ Gasaa 



?a 601© 



55 2 = 30 25 ^ 30+25 = 55 
99 2 = 9801 => 98 + 01 = 99 



9a gsi© 



297 2 = 088209 => 080 + 209 = 297 
703 2 = 494209 494 + 209 = 703 



Example - ©I6??©Q C1 O <314I0 = 132 

321 981 972 

(-) 123 (-) 189 (-) 279 

198 792 693 



999 2 = 998001 => 998+ 001 = 999 

„ 2223 2 = 04941 729 => 0494 + 1729 = 2223 
cnci ecu© 

‘ 777 7 2 =60481 729 => 6048 +1729= 7777 

< ~ 2728 2 =07441 984 => 0744 + 1984 = 2728 

^ 2 i Gai© 

■ 7272 2 = 52881984 => 5288 + 1 984 = 7272 



963 954 

(-) 369 (-) 459 

594 495 

©.<2. : GaG©l€ia 3-siff crania ><ieia aaai© cram 
©6a la ©g© ©6a la a© gi© aer <^aa aia©na 
©giiq 6© i a© aia©n =1 5^, ©Gaiaa© =100-1 =99 
6©© 1 a© aia©n = 2 ©6aiaa© = 200-2 = 1 98 

6©© 1 a© aia©n = 3 £d, ©6aiaa© = 300-3 =297 

6©© 1 o©„ 6a§Qa a© aia©n = 9 5^, ©6aiaer© 
900-9 = 89i 6 ©© (©10S101016© aaiai©a 6 ©a©) 1 

(>doiGa gi© a©r ©©6 © <§10© 0 ki©© aer© 
©a©i© a©©) 

cO oL • y 

CASE -2 :©l6g©9 <a o< 31HI 

a© ’K'^o ©i6<a©a cram 5^, g©6© 'k 2 ' a 4 ©a 
crania 2 D ©ri 2 D-i (qg ©1 aqg) a© ©ate gs© 
a 4 ©a crania ©laa^a D©ai (D-i)a a© a§© 
'd© 0 ©aaiai-fGa g©©i 'D' a a© a§© 1 aftst a© ©la 
ai-f 0 ©asi ai| crania 6aiaer© = k ©51, gog© 'K' 
ki© ©i6g©a cram g©© i 



1 1 1 1 1 1 1 2 2 = 1 23456 8098765 44 
=> 01 234568 + 09876544 =11111112 
#a 601© 88888888 2 = 7901234409876544 

=> 07901 2344 +09876544 = 88888888 

(©.g. : g 60 n© Gai©a 6 aiaer© =io n w a 4 ©aa 
©aGi ai| cram 001© 1 n= ^© aGi© cram) 

case - 3 : ©Qi 6 ©;a cram 

§© aaiGi ©a©ai a©cii 6 a qgi, ©<§, 0603 a 
§ 6 ©©© qs Gaia^o aaia diaGi ©a^iG© 01©, 
©a©i© ©ai 6 Gia ©eiaNi o© v Gaaaa cram 
©a© 6 a 6 asf crania© ©a a«©cf 0100 3 ©ai 
©G0i^© q 4 ©cffiit? diaGi ©Saw, 600 crania©© 
©ai60a cram ©01a ni 

Example: 

T = 49 (2 2 = 4, 3 2 = 9, T = 49) 

1 3 2 = 169 (I 2 = 1, 3 2 =9, 4 2 = 16, 13 2 =169) 

1 9 2 = 361 (I 2 = 1, 6 2 = 36, 1 9 2 = 361) 

35 2 =1225 (f = 1, 5 2 = 25, 15 2 = 225, 35 2 = 1225) 

57 2 = 3249 (2 2 = 4, 3 2 = 9,7 2 = 49, 1 8 2 = 324, 57 2 = 3249) 
275 2 = 1 625625 (4 2 = 16, 5 2 = 25, 25 2 = 625) 

'dsaa a 6 ft© ©ai60a cram cram©a06a as i 



©HI© © 61 ® 





SOSqflQ, 



CASE -4: 00611 3°0HI 

09 6010 ^ 3°0HI9 04Q00I00 £100000 

CU, «*-• 

60100V 630 3°0 L II QJi, 6069 630 3°'3IHI00 9901 
3°<31HI 90I0NI 



CASE - 6 : 600(601 (DEMLO) <a o< 31HI 

60691613 0610 3 O 0HI0 (I - Series Number) III 
... Ill SJIQI 0610 060 3°0HI 3%<l, 63000 

DEMLO Number 00I0M I 



Example: 

8 3 =512=>5 + 1 + 2 = 8 
18 3 =5832^5+8+3+2 =18 
(KIS09 £1600 3°0HI SIS , SI3SI310I60 6010 
91© IQ 000) 

CASE - 5 : 91919 3°0HI : 

639 0610 3°0HI000 , 3°0HI9 £1^0000 30§ 
0191 304 960 09I0H, 63S 3°0HI000 01019 3°0HI 
0SI0M | 

Example: 

48 „ 70 _ 133 209 

= 4, = 1 0, = 1 9, = 1 9 

4+8 7+0 1+3+3 2+0+9 

308 „„ 247 _ 476 

= 28, = 19, =28 

3+0+8 2+4+7 4+7+6 

£10 s <10 48, 70, 133, 209, 308, 247, 476 360H0 
6010^ 60I0'« ©ISI9 3°0HI (3°0H 100069 £1600 
10 3°0HI SIS) I 

0.0;. : '9' 9 06100 3001 ^0 ©1*319 3°0HI 

0I6309S“0 ^Olff =61 74 ^0 9ISI9 3°0HI 
(v 6174=18x343) 

9101000 0R9 = 1729 ^0 ©1*319 3°0HI 
(v 1729= 19x91 ) 

KI9 3°0H 169 0160,09 0 9101000,0“ 3°0HI9 
001000 00^1019 016*309 £00 0069 Sliq069l9 
6SIQ ^ 3°0H 19 KI09 0100961 09S9 I 9101000,0 
63 6060 QQ0IQSL6Q 9191 KI9 3°0HI9_ 3S069 
0611 90S I 



Example : 

891,8991,899... 991 

(^0160 310 £10 20 691090 3°0HI 0069 SIS) 
2377754, 259974, 18333315 Q0HI0 60I0KI 
6010^ DEMLO Number (319 2-SI0 90S 2 0 3°0HI9 
691090 0069 SIS) 

(^£09 £1600 3°0HI 3°0HI00069 SIS®) 

^£ 3°0HI9 2 0 9609 £110961 

(A) — = 0.001122334455667789 

{ 1 891 

(B) — — = 0.0001 1 1 222333444555666777889 

v ’ 8991 

DEMLO Number Q 2JIQ 2Q ©6€1<SI 

(A) 2178, 21978, 219978, ...21 99. ..9978 6910'd 
6010^ Demlo 3°0HI 

(•.■2178=198x11,21978=198x111,219978=198x1111) 

(i) 2178x4 = 8712 

(ii) 21978x4 = 87912 

(iii) 219978x4 = 879912 

(iv) 2199978x4 = 8799912 

(Kl© £10009 360H0 DEMLO Number© '4' 0191 0610 
060 3°0HI0 (3Q03N) 

(B) 142857,1429857, 14299857 ... 6010^ 6010^ 
Demlo Number 

(v 1287x111=142857, 1287x1111=1429857, 

1287x11111=14299857) 

(i) 142857x6 = 857142 

(ii) 1429857 x 6 = 8579142 

(iii) 14299857x6 = 85799142 

(iv) 142999857x6 = 857999142 



08311 ® 061 ® — 





6<a6^&Q, 



('OS aqgflQ ^601© DEMLO Number© '6' tj|l0l 0610 
©6© 142 0 857 9°SI1I0 git? 09090 6098) 

9°SI1I©9060 00© 0©I©£I0I 'OS' 9°SI1I©909 
0I0©0 69 6©60 g0©l61l©1 £16© 0101 0© 01610© 
3001 0000 ©'O I 9°SI1I©90 010 21109 £160© 901 
3010 ©080 0101 Q°60060 g©l€l ©901 £110060 
000 060 (069 6©60 £11601001 ©901) I 

0190© 010 6<S19©100 £10 66’9l‘olH90© £101 1 
69 0S©0l ©1009 ? Ci>9 090169 £101100 60601 
©1009 6«ISg§Q 0010 9 o< ot1l©90 0IQ ©10 ©9060 I 

0 ^] 0901969 qi©§ 0 © 0 i 009 ? e rr 000169 60 

60908^13 0110 ©601 010 9600169 ©0I0IQS 
‘ ‘ 9°SI1I ©00© 0600^ 6Q10069 060100 ©901 009 

cC cC cC 

0619 0fi^ 0669 90 019© 0IQ£|©l l” 

aeiaff ass? 

au 

1 . Mathematical Games - Martin Gardener (Scientific 
American) 

2. The World Directory of Mathematicians (Sweden) 

3. The Wonder World of Kaprekar Numbers. 

(The Association of Mathematics Teachers of India, 
Chennai) 

4. £1000 060 006; Vol. - 19, Sept.-Dec.-2002, 
Vol. 26, Mar-June-2009, 90^1001 - g60’99 
0ig©60l9 001016; I 



(3?€ll 6®q Zliq6Q€lf? 6mQ, 

qgff°-xs/xr (a), mw? &&q, QQ 6f?qQ-9 c n 

6fll<PIQ^- C99ro9C'or9 

0©0 £101069 60611 ©9 6 6099© 0^00110869 
£1109 0000 0I§00 QI9090 '0.9.6©. £100© ©1010 
QI96 609 ©0£16ffl, 0100018 6T9QQ 0100 901©© 
0I0I£1© 90© 00019 9680619 0016 0©S I 6060 'O’ 
00©69 01010010 ©19 90S I 083(109 ©00101© 98 6 
00160 0 ©00IQ£10I 00 60I©0I69 0618 £198© 600 I 
0919109191 0191 £1©I01QI60 0ig 83)10 6 9018© 0100 
901© 060 06J8 096 ©90 I - miw 






aie 00 to m$m Swi 

OL 

mm - 6®60 Q9 ? 

Q&iffQQ fliaidQ g/cf 




083(10 908199 'O© 00© 0©0 0 001010, ©0,081 
91© £II9©I© 090© 0 0© £110^10 00l©96 000© 
609 00009 90©© £18 I >0010 99101 99,069 £160© 
9600 g©l61 ©9£I0I606© £160© 'O©!© 90£I0 ©088 I 
^£160 60^01 ©80810 ©’61 ? 



0990, 6©8l©, 0<g001l©069 £1^100 ©9£I0I 
606© 690160 66^0, 6919 600160©! 'O© 0 0^001100 
08 60l©9ffll I 8100160 0© 0© 90© 69906© I 
0900, fftl 0© 01© £1196© I 01© 90 G©!©^ 000 
06T9© £IS3©69 £1©I I 0©9 6010^ 980 90110 £1©I I 
0900, 00 ©I9©©l £16© '00° 0IGT9I8I© 90 gi0 
00I061I ©0 0 £16© I ^6 80160 69 £l^©l°61 908 
9011060 09 08106] 90£16© I 



'0000 060 0900, 

01© 9011069 6910^1 690 08 
0©69 09£10l 606© 080 
G©!©^ £110 0© qs 9060 
00©l I “£118 !”, 0§>I9 ©0 
906© 0900,1 0161 00,816110, 

0© 0k3© G©!©^ g«| £1I9©I I 
£1100 980 619 0©© ©10© 

00© I ? >001 ©10© 909© 

0©l 010 ? 989_ 6f© 01091 060 ~O0I 0©© 0081 M I 
'001 906S £1100010 ©l©0 ©SSI ©9 £11988 I ©8 >0S 
g€| ©1010 00© £119 0 £J©I I ©8 0900,© 9I8JI061 
0001 90 0©0I ©§ 6000101 69 9I6©9I6© 'OS 
g«]9 999 0IQ0I© 60^1 ©6© I 




0Q00 



©HI© 8618 







SOSqflQ, 



651 ©I6i 01960 63 21100 089 SIQ g2J010‘S69 
0091 0869 02J0169 2!©l 6©l615i 99 ©10 ©08 I 60 
216J© §91 ©0 021019 014110961 00© 2II08II0 ©601 
60 *3110 6510069 0W 626© 010 I 60 ^019 960.190 
©9 ^01© 0<§]9 g60H© 09ia 919 g0©H ©0 ^© 
0190919 0^ ‘0010061 90.0’ 21108110 ©691 

^0 90.09 00H 019960 0090O9 g«0 ©0.1 
02101 019060 00)9 g40© 906091 1 ©210 SIS' 69 
99HI060 99099 0h369 2110 0091 069 60 ^01© 
21198119 ©92169, 0I§ '<101 00,969 2I6J© 2]6i0,0 ©9 
60 KI0I© 0§_069 g©l0 ©92169 I KI0I ? §> T9 000169 
g©i6i0 0199 99© ‘gt^aai’69 32160 g©i6i 

0192101 1 

^0 ©1016110 0909,9 0009 211© 00H8 010 
21I0SI '<101 6©60 00 (3 6©60 08, 6931011 K|0 
90069 0900, 06© ©’61 ©02160, 0101 00060 
96^100 60108 I 0*309 90,19,60101009 2196001019 
(archive)69 0^100 9169 902101 eSIlSN 01*300© 
9919 ©91991 969 2110 ©1016119 3©0 900H ©611008 I 



01*3000 6098 0900,9 6910^ ©1901 99© I 
^010 019 6098 ‘919, 211091©, 0900,9 ©190 5[0’ 
(Memoirs of Sir Isac Newton's Life) s 09 o KI0I9 600© 




60988 9000,9, *S|6©60 (William Stukeley) 1 *|6©60 
60988 ©661 ggog©©^© 0 0900,9 3210 6©60©61 
©1901 603100 0610 ©661 1 ^0 99©0 0900,0 g0H9 
gia 9 & 99 969 ? 9# 9 0Q0I60 3©l€10 60102101 1 
013 0000 6001 9S©09 6 ©1610 ©9 00010" I 9010, 
60191009 210603110190' <1019 0106001 01*300 0091 
969 ^219 g©0 2110 ©101611 ©611 90S I 90,10,6010100 
099’9 ^0 0106001 01*3000 99010 0^9600,69 
900^ 6098 (royalsodety.org/turning_thejoages) I 

01*300069 $6060 60388 69 0900, 06© 

010 2110 ©1016110 ©02160 I 0S©0 9©0I°61 6098, 
"After dinner, the weather being warm, we went into the 
garden and drank tea, underthe shade of some apple 
trees ... he told me, he wasjust in the same situation, 
as when formerly, the notion of gravitation came into 
his mind. It was occasiond by the fall of an apple, as 
he sat in contemplative mood. Why should that apple 
always descend perpendicualry to the ground, thought 
he to himself ..." 

212110,, “090 010 21011 60100 069 21160 99HI0© 
910 6©60© 2110 989 8191 060 99 01 010 ©0 1 69 
60160 ©060, ‘60 6©, '<1009 09^069 21916960 
0I4IIO961 6119611 0I9T 0S8I© ©0 2101 1 69 0816110 
013115169 9921016060 21109 000 069 ^01 

0001 1 651 06© 0©© 001960, ^0 21100 ©10© 9991 
9611 ©0 9069 008 ?” 

cU, <*- 

^219 ©611008 69 0900, (3 2110© 600 90 
21192101 ©0.081 216J©8 510H I 21100 09000 03 9069 
00 2110 0 0169, 016; ^01 60 ©©HI© 0010061 00,09 
639611010,©, ^2160 51690 0101 

■ 

69QQ 6Q69QIQ m699Q, 
3 . 3 . k7€7 Q.Q. 6<3$9, 69199, QI$-r<HXoo9 
69II9IQQ - OCX 9o? C‘ <T1 
Q-6flQ-mayadhar2002@yahoo.co.in 



§Hlff 0618 — 






6<a6^&Q, 



OL 

66>i6®0 ja«sigi (<n) 




Q^Q ZJ®& fffllQ WIG) 



... 6016000. 019 01096I60 0019100, ©© 
069-I900 09100 010 “q§.4Q 06©” 691© #101© 
9©2|0I I 69 9 ©1009 904 ©16101 919 ©194 ©02101 
638SI0©© 919' 601609, 009,19 gO<SI ©92(691 
©100SI0 90901069 691910 960 691910 211699 
0I0SI # 69191060 21000 ©I960 910 21102(01 
0SI010I09 60190^ 01 21IS0S1I0 0010 919 QW 
601609, 999,1060 909,0 ©919108 I ... 

e C o flStelQ 6ftl6<?q, £l<Siqi 
QQIO. €II®,Q®„ 



0919 6?®I0© 9© 10, 

9l©9©,(lvan Pavolv) ? C otf 
00969 69100^ 01 2JI90®I0 
001060 601609, 990,10 
9192160 I ©10 910© §9160 
01© 691001 9061 000 000 
00© 09960 319310 ©02101 
0214 9 IQ 019 ^9 999,19 
02119192101 1 < 6998® gSI4IO 
‘9I©0©,9 ©©9’ 990 0QI I 

910,9©, 092110 991910 (Ryazan) 00060 
606^99 9 i> 0190 e r C 00060 ©$gS6 ©02160 1 
901 909 0§©©,9I©0© (Peter Dmitrievich Pavlov) 0 
0101 0100101 9©I60I©I 90,69091 (Varvara Ivanovra 
Uspenskaya)© 09_0 6908® 9©I0 I 990190 6©1©© 
0© 2191 21091©© I 01© 6©l9©00 910 0©^ 6019 
2104190 609 60^90900 #004199 (University of 
Saint Peterberg)69 gi©0© 0®l©69 0©0I 010 010 
600192160 I ? T9# 009169 # 004109,0 Ogi 9100 




©Qi0 aistffl® 



©001 960 021 0190 9I09©I 99ig 691002101 1 0100 
21690© 2JI©9 2191 ©10§9I 0S1I069 I 606 60 K|©I6001 
210“, 600910, 0901 210511060 991 21100 ©92160 I 
? r 9 r 009169 21190® 1060 001 9192160 I 0104099 
212!©0 212!© ©99 212190 ©0 ? T 9 C 00969 210^09 
^490© 01© ©02160 I 



0© 910 91000^1© 96096101960 ©194 ©001 
090 090 0©69© ©01 9 IQ 960961 000 6002(60 

0 ? rr«n 000160 0 ^ 600 , ogi69 ©90 60102160 1 

60 ^9 960961 9121060 06102160 69 ^0,0 <30 
6©60© gl9 0°$l ©191 969 (3 9691099 ©100©j0l 
09®0 69I021M 9191© 69 0©©9, (nervism) 0214 
©I960 9900 ©9102160 I 

er^o 909160 092119 99©9_4 ^©60969^10, 
69000, (Experimental Medicine) 210^10© 60 09§0 
6910 21102160 (3 tf# 090 2121©©l© 091069^, 210T, 
'9906019 (Department of Physiology) 210^10© 
090100 ©910 99©94 ©10§9I 0®I00 ^© ©09 
2105110 ©.©69 0© 0001060 0900 ©0102160 I 



91000 ©©©! 3919 ©0 09960 960961 
©02160 I 69 690“ ©194 010 2121© ©61 0191 6908 
2190 g00© 01 ^0°0I©0 ^ 100 © go§0l (conditional 
reflex) I ^91 >d© ©10 9©9^ 99,00 6919§0II 
©©991009 0104 010 01© 601901 21090100 69 ^9 




98810 061® 






s<asqa.Q, 90 e* 



90I® 00061 002160 I 32160 0000100 30I306Q 
Q§ 991991 969 0I0H 021I0I0210I 1 0I9H 91991 969 
99991999 9199 919 9I©IQ^J9I9 69010102101 I 
3090 9S99 £1930 6991969 Q§ 9919 0I9H 9 
9211069 0^ 919 6910919 690I9I9£I9I I 3210 9IS\9S\ 
30161 092169 69 919 691091 30 099^ 991 9101 
919 21132101 006119, 0969 9993 99 0919^91 
33199 969 I '<1019, 001913 2100 3099 I 

63 1930, 39919 910,009 09,9910 6902160 I 
9039 609910 99H0 019 06990109 219909 690 

o’-t*. o*- 

910 9H90I9 992160 I 91000 9ffll9 010 390 0109 
2160 69 g0H 00HI69 2191 300.69 0199 960 30 
SI09 019 01069 99102160 (3 0991 30069 9’€1 
00611 91 019301 90S 0191 0099 9991 0IQ 0690 
6902160 I 

0919 , 01999 , 0991 6000 iqi 99 

019069 6319321, 00090,9 6000,010, 90969 
3I610HI9 992160 I 

? C o« f|§£>|Q £I<S1^1 

606099, 0900, 990 
90,(Heinrich Hermann Robert 
Koch) 60QS9 90101 ©l®9 I 
0^1 91 9H 09,96 013 3, 

(tuberculosis) 90069 96130 
9690611 010 ? fog 03069 
010, 61919061 1511 31^5*810 
991069 601690, 000.19 
02JI0I02I0I I 

90100 600,99, (Hanover) QI0HQ ^9^10 
(Clausthal) 30960 ?r^ c Tl 0901 ©6939 ?? 
019069 990 00,03 0061 902160 I 9191 0900,90, 



(Hermann Koch) (3 0101 0I2JIQ0, 00 60090, 96Q€ 
(Mathile Julie Henriette Biecoend)© 9^0 ? 31 001000 
06J0 990 99, 60QS0 ^010 06; I ? rtf T 030169 
312100 091 21193 90 360H0 66)61169 66)^ 8IQ ©I960 
009 301610 9021601 ?Ci>9 090160 ^109 ©31 
0190 902160 I 013 90I0I0I06Q 0661 0I@0 91960 
910 09919,0100 0gl 2191 1 60^000,00, 0^00HI00 
(University of Gottingen)69 2JI09Sfl0 0© ? r 33 
030160 031 0130 902160 I 

910161,01 9416^9211 (bacteria) 9060 990 90, 
0699611 90 00 0I6JQ0 m 010161, 98SI09, 30^0 
00109160 00H 9091 3061 99019601 691010 
000100 06160 21133 (anthrax) 69109 3°3061 9909 
2106110 90 69303, 3^100, ( Bacillus anthracis ) 
0101619 90, 9°300 000 Q®9 21001 992160 I 390 
9101610, 210030 60190 91 000 0000, (Pure 
Culture)6Q 99 091021601 30 60000 01010.90^ 
60190 (host) 019 21210 000 0£H0 21001 6010 9060 
'<10 3010 6019 6001 3191 21190 69921010 90102160 I 
01 01 610 30 210^10. 2109 6061. 91 36 316910, 
(endospore) 091013 1 3900 01060 0^0 90S 00H0 
0190 900100 01010 900® 0069060 69101010 
0*0010, 3°9061 0QIQ2JI3 I 3013191 0010101 ©I960 
211313 9HI00I3 I 

990 00, ? rr<n 00016Q <3103, 060900109 

900 00 0901 6910 99069 0699611 002160 (3 30 
6010 092101 910161.®^ 9600 (1 Vibrio Cholerae)Q_ 
0§0 002160 I 301 ? I“gtf 090160 001010 6^81100 
3,601 0130 (Flippo Pacini)9 SJIQI 019 60102101 1 63 
90069 00999 2191 021131 (Miasma theory) 010 
390 2119^190 093 92JI0I00210I I 02JI3I 03 60QS 
- 0001 ©0 6010 990 090 3191 60102113 I 







990 00, 



0K1I0 00® — 






636^8.9, 




313691 0416 ^ 9810 9409069133 , 



sasgi 6919 09192101 010161,019601 04l6^Q21f\ 
040096933 ( Mycobacterium tuberculosis )9 ? T T 9 
039160 ©9, 2110910 902169 0 60191 6009 0101610 
Qa9, 9919 909 9999 9919919^169 I 69 040019 
99^191 2100 6q& (Agar Plate) 990 2110 021 2I6J010 
08110 g60l061l9l60 040010 60QS I 

‘ ‘ 910161,(010) 0 69109 9199 ’ ’ 009199 990 
90,216 9 90491 I 019 <$101 g§10 “90,9 qi9l04 OSH” 
(Koch's postulates) 0 99,9 601699, 99^10 0019 
6902101 1 021H9 004 990 - 69I06|9 0190169 00 
9901619 21610199 9910 060 I 99 019 91069 0101 

OC OCOO 

09 Ml 21610109 69109 9100 21001 99 9(30 
9009,69 9010 609 I K100 69190 21610100 0! 019 
6909 3690 991060 01’ 69069 690 6010 6031103 I 

e r c r 0001600021169 0211 01060 00 0102191 

3°gi00 6910 go^lft ( Prussian Institute for Infectious 
Diseases)9 ga0 96909 60102160 I Kl§ g0<$lft0 
0999191060 000 90, 90310 919600100 60l02f0l I 

99 99 90969 60 9 9 01931, ? C ? o 09960 
0600-0600 (Baden-Baden) 90060 990 90 9161 
0410 902160 I 

■ 

j? ff.'t&./e eso/q-es, gqqq-c, q§<i, 

6fiMQQ - C X<T19 9 CJ>ee$ 
GI-6FIQ- akumardali@yahoo.co.in 



36QI693 (swiff) 

6<3l6flff 6QI<8 

SM 09211961 99 99100 00; 0% 69 0 99100 
01211 9i 0001 1 019 9i’oi9 gig §fn$, 9gi6L gi9i 
099 6010 0009191060 991060 09610 60IQaM | 
MQ 012110160 60989 99100 9160190910, 01211 
(Biological mother) I 2IIQ008 MS?I ^190 I 

3 o g§ 900 000 gag 01 30100 000 gag 

(Artificial reproductive technology 91 Assisted 
reporductive technology 3°60060 ART )0 906319 90 
99211961 (3 99100 0^9:0,10 699“ 0101 99S9 69 
99100 9I6£!,I69TI»0HIH PIKII 0 60100199 1 999; 
919619 0101 99211961 990169 0101 09199 91009 

00041 01 00100 2109^0 2110 6060 0010 00211061 

990169 010 I K]Q0 00041 90060 906019 01010160 
21IQ0T10;(IVF- In-vitro fertilization) 09069 900 §619 
2104 01919 091960 ^100 (3 010 09091 09 9910 
39109 021019 a I6fel 10 1 609 0101 21040 391099960 
211061 909 630109 3691699, 009 01 990109191 
0101 99I0M I (Surrogacy in when another woman 
carries and gives birth to a baby for the couple who 
wants to have a child) I 




0BI0 93® 






SOSqflQ, 




2il9 9l,QI610lft©69 96QI699Q SI6ft© Q0I0Q61 
90S I ©199069 SIS 60901©“ 9g9 9919 6960 |61 
30^190 6091 1 69901© 99069 6910611© 9©6Q 
90910 00; 60601 90910© 9169100010 9121 1 
60QS© 69901 2il© 909I00I91 01 60QS© 6910611 1 

0691699 600 ©S 6119 6119611 (3 0©6j ©9°3IQ 
01611961 010069 90S I 0999 2JI69 6960 090 ©I0S 
£K]0 99199 090 060 I 0©3 69619 6^0© (3 
2110090 900HI 0691690 09 ©00 I 6060 6?S!I00 
0§ 601619 0 ©30 9091 900 00190169 ‘0691690’ 
'060 'O© ^000 (3 21I9©I610 90© I 

0691690 9008 00 3©IQQ I ( ? ) 00_4 ( Full) 
(3 2il°6i© (Partial) I 9°94 0691690© 21160 016196108 
0ft ©1969 ©19 09211© I 

• 0g_© 0l’Q 03161,9900 9999 9019^191 ft9Q 
6010 21ftH ft 191 9©69 ^I9ft I 

• 210611 0% 00019 03161, 00 0g© 901© 
(0101© ©106 Q) 9,3161,3191 ft9Q 6010 2JftH 
ftIQI 9©69 QlOft I 

• 210611 ft 191 'Oft 0 210611 9999 0^0 03190 93161, 
0I0H 9Q6096Q ft9Q 6010 9©0lft©IQ1 0101 
0©6Q $l0ft I 

9©0lft0IQ1 01 ’9 9©6I961 (3 300 900 SlftH 
0161961 21980^1 99 60I021M I 6060 9319 (3 03 100 



00ft (3 9319 3191 ft9Q 6010 03I0Q 3I2J9© ft© 
9919 010169 ftffllftlOlQQ ©00 9960969 60I021M I 

G — 1 

'O© ft©©©,, SIIQft'O©, (IVF - In-vitro fertilization) 
00I0M | ft9Q 6001 969 ©3I0 0I0IQ 0101© 9©69 
$l9ft ©0IOM I 

SilQft'OQ; 9©069 32169 03,161,0131 ftIQI© ©S 
§96 600 019 031999 2160090^1 9993 0319© 
9919 010190, 2I0IOM (3 'O© 01019 00 9960969 
Q0IOM I ^001969 90S 0319 909 9°0010 9,319 
9°9969 211960 0101 9319,3191 ft©9 60I021M I |61 
30^1901 909 9©0lft0IQ1 01’©, 06 §96 600 019 
©QIO© 0©dlQ0 910 ©99® ©901© ©O I ©QIO 3%0 
60019 900© |61 $l9ft 09211© I 

SilQft'Oer, (3 0691699 9©09 99“00I9 019 
960 3090 ft60 I Human Fertilization and Embryo 
Authority of UK Q 'O© 0910 2109101 2110© 'OCT, 969 
9691699 'Oft 0 ©10© 999 ©3 (live birth rate)Q 
019 96069 0999, 9109 I 'O© 019 ft©"® ©69 
03161,0101 91’ (3 9691699 919 009 ©9691 00© 
009 6960 00 0 910’QHQ 019 690© ©9ft I 
'O0IS0I 03199 qi^H, 019 96190 91ft, 9691699 
9I’Q qi^H, 9©6I961 6060 9691699 ftl’Q 9109© 
(3 611919© §0 , 960199 eO©" 3ft ©60 993 33019 
91^0 3,'0, 690I©I9 ©I9H900 (3 9Q6061 0§0I°616Q 
99“00IQ 019© ft©l961 ©921 M | 

21l°6i© 9691699 (Partial Surrogacy)69 0310 
ft69©©00 90H08 21190211© (lUI - Intra Uterine 
Insemination) 90060 60I921I'O I 'O© 90060 9©lft 
0g© 901 01 ©961ft° 90I©OI9 9°9010 6[©I0 ©39 
90069 91 ’9 9©69 9SIQ ©QIOM | 9ldlQ0©l60 
©060 'O©! 60QS Semen pushing I 'O© 90069 90 
©31 ©19069 2il°6i© 9691699 2110ft 090 I 'O© 
90060 9691699 9l’ 90 9©lftQ 0I6OI0©©!© 90© 



01310 © 0 ® — 





606 ^, 09 , 



OSS' I KI0I6Q <31691699 91 2I0H 0|’0I09 99 99199 
3I©0© ©991, 600 9910 9969 019 9191 999169, 
©0 916916999 3210 99 6SQ8 9919 9969 99919 
©Q2J9I ©9919 6 ©1619 919 999 0191 

© 16 QI 6 €ig ©IS 1 ©§© QCIQ 

360H© 00OH©0 9©9I 99069 ©8 91 ©8 
9999 901991 90S I 9691699 990 KISIQ 9H0©0 
969 1 ©QIO© 0921190 996991 ©991 9IQ 9§9 2Q0Q 

oL oLoL n 

§02Q 9H9SIQ 6SI02JM I 69 909 §0d 999 9990 
(3 0l<f©OI 9919, ©0 99 06199 61919 ©’61 9019 ? 

0Q913I9 696© 9©<3© 91219008 99 06910 
|_61© 0969 $199 ©Q2JI9, Q690H 21008 60I0K1 0j61 
©9IO2J08 211996169 0V6Q ©91069 K1©I2J© 

90199 9© SKI I KSI© 00000, 6300109 (multiple 
pregnancy) ©SION | KISI 0V6Q 990 0101 6 0969 
2191 90199 ©8 01919© 909HI Q0©2JK1 I ‘969I699’9 
0© 909HI 904 99©l© 999 2199610 90199 ©9 I 

t*. <U_ «*- 51 

63§Q©I (3 2JIQ£( 

9691699 919 090I09I01 01 ’ 21I90H© I Klffl 
01’ 092IQ0 ©99, 21I90H© 6S6© 09©I0©© S0H0I0 
©9199 0I’96Q 9019© 2I0H SI06Q 60© 699 I 699 
01’ KISI ©08 21109© 2I2J6Q 69 ©910© 90169 9019 
2121 99l©9 ©08 I KJ0I6Q 91691609 Kl© 9H99I0 KI9° 
9QI90 <39H 6SQ8 0109 001 

9I09H© 96916099 0© Q690H, 6©90l 019 
9H92I06Q ©8 2121 90l©0 I 216^9211, 690Q9HI«S9, 
©1019 3©0 69069 9161 ©H© 9691609 90© 1 9661969 
099I09I91 01’ 092IQ0 9009 (3102 09, ©I^QS’ 
09100 019 0© (3 092IQ0 696© 69 09 6SI60969 
QS9 6069 0|’Q 0© ©009° 0010101 9S0 ©9691 
©010,, 9019, 99600,2119 6906Q 96916096921190 I 
9oo9 09SI69 9I09H© 9691609 ©19069 21190 
9*30 0108 I 

— 01310 961® 



0©<3I 01360 e^CWIQ 6©60I0 0© ©9 6SQS 


• 00 ©9 ©IS (To cause no harm ) 

• Q0QI0 ©0 (Benefience 91 To effect a cure) 

• 691019 <qi210 0gl© 0*310 ©9 (To respect to 
patient) 

• 0HIO (3 09010 (To treat patient fairly without 
discrimination) 

K169 3<S] 69 QS KIS 01000© 9I0©H© 
969160969 6©60 99 0I©0 6SQ8 ? 

092IQ0 696© 09 96QI600 01 091060 ©8 
©0©0I 69<31I0KI 6960696© 9691600 01 ’ ©ISI9 9I01 
©069 ? ©000° 0010101, 00| K©l 0|©H60 ‘SI0 
6210 6069’ I ^99696© ^0 9010 ©0; 6S60 
0Q9I09IQ1 01’ ©’0 019 3I0H 012110 ? 

©©010139 ^010 ©©- ‘90©I9 ©9’ 19691600 
0S©l 09 0©O© 010 69101, 9600 ©000° 0010101 
010 69 6SQS9 0S©0 (client) I K10I6Q 0©<2©Q 
©©99103 ? ©60 0S©l ©8 2121 90l©0 010 

09910 ©991 010 91© 6S60 I 99I0S10 9009 9010 
601010 0©<2© 6^0©0I0 0109*369 90©I9 ©60, 
6S60 099I09IQ1 01019 21121© 0119969 9ISI0H ©091 
©’0 0 ©O ©9 ©10 ? 

60069 0I0©9 69I0T1 30| | 299, 099I0QIQ1 
01’ 99 99I00K] ©0 ©601 K121Q 90109 9ia 

o«- Oo ffl 

9I0<06©069 90109 0010101 ©169 ©ISI9 010 6001 
699 ? 9691600 01’ 6069 ©I@Q<3II0I6Q 39969901 
600 9© 6S69, 6960696© 69 ©’0 0199 0©q ©1 
690 9© 6S69 ? 09 0 §219, ©90 399 696© 
210061 060, 6960696© ©0©0I 010 ©Kl 9101 6S69 ? 
60069 009 ©369 019 ©30131 0l’ OKI 019 02191© 

211618 01 ’9 0900 ©9© QSH 9S9 ? 

■ 

Q&Q-9S c noo9 

Gfll&KdQ - CX <71 9 <776 O' <77 





SOSqflQ, 



9IQ1 91919© (3 

—I • \ 

2JI6§I699 n 2JI^9H 

£j6£fQQ Q6fl€l QQ QQ&I 

QG'oiiQ 9910010 uieoi § 9 i 0 i 0 ^§oi 0 , 0 ® 06 Q 

00ig SSIQ^QI 900,6(2921, 9191 909 919, 9211001 1 
019 6960 010 060 0IQ60QOI69 210^0 K1010 
90^00 010160 990 §4 09® §109 9® 699 QIC? 
6®l99 21l®2!®l K19° 9091® 60§ 0OV0I 6®I§9I99I® 
211® 191® <g|Q6 < 51l 001919 g^O 6§Q2I0I Kie 2igig900,l 
91901® go 2110 9191 21160109 Kl©9 0^9 21® I 991 
6060 99019 99 09611 1 9l’OI6Q 21I6<§ 1600, §06010, 
21I2J9H 21919 9611092191 KieiQ 91961 6919 0®I9I9S I 
6969 2169® K|§l® 0I0I0H 961 099 g§® 90S9 I 
6021919 2110 9I0H 09919 §010 9® 001019 008901®® 
919 69® 0 69® 919199 6969® 9ffll9l9l9® 0OIQS® I 
99 06160 9191 2116919 0l’OI60 Kie 99,6019, §10 
9991 919 9901 691919 6991® 09|9 6991611 

019101090169 092101 21I6<§I600, 21I2J9H 91 
§1909 2116^169000, KI09 Kl® 219^1 6992169 919 
®91969 016119® 019109 2161® 21 I6<§I600, 6®]®19 09® 
§96010, 99® 6§IQ21N I Kie 66]®19 21999 6§9I I 
606^.16^6910,, 2116^16^6091900,, ©§19601 K|0 
2116^16^.6910,, 0§I966;I 606^16^6910, Q0HI0 I 

“2II6<§I600,” ®09 2121 6§9I 09009© g©l© 
0§®I91 69691906^9^9, §6\600, 1 qgaffOI60 Kiel® 
99® 06® 21 <3691969 I 2116001®, §§00® 0® 019 * 
0919 2116^1600,9 99® 0919211® I 691696^9®, ©HI 
069H99I6® ^009, 6®l-Kei®0(-KI® Kiel© q°6§,9® 
§511 KI09® 9R69I®, 90, 0I°060®1, 99,® K19° 
90.90.69 061 99, 090l®69 Kiel ®90 6§IQ21M | 
0I6II0®98 2116001919 2116 <§1600,9 999 0©I9 219 
9991 9® 69121 §K| gi2J0® 219^160 09®9 9919 



21£T0I0G > 9 9®l®69 Kiel® ©091 9§S I 019101090169 
0® 699® 01^900,1 6§9I 999 06§ 99° 01910190 
^§ §96010,9999 0©I9 ®§21M I 6001099 Q0lg 
K 19 ° 9®991 69®9® KieiQ Kl® Q9I§9® I 6969, 
2116001969 2199 6§69 0§60 K19090 9®® 2121® 
§K| K19° 99® 09© 0019 69l0 990010 0990 §K] I 

01910109 0169 019 # o ®0|°® 2II6 < 3I6®000£ 1 
21160019, 0^0 109 9_ § ®90 6§I921M | 6069, 
600109 9969 2191 Kie IQ 0L®H©l® 6§9I 
696^.16^.6910, '09° 0§I960I606'3.I6«1.69I0, 1 0I6I9®08 
019101099 Kiel 600999 00 9 o Q r o 01601010, 
6§ 916 96 9 99® 99 «ni>o 9 T 9 o 01601010,1 
210H0®60, 0§®l 010190, KI9° 009191 0§®I0I09O60 
21I6<§I690, 0101 2I2JO 6§IQ21N, 010 0101 09® 0109 
0§0 09019 06 § I 000- 6960® 6919 061 21I6<§I600, 
®9® 999691 6099® 0669 9§S 09H0I91 
§§010969 2199, 090 §0, ©fil®01® 9HI210g§, 
21160019,® 21099190 K]0° 02J90I I 60§09 21I6<§I600, 
2191 (3l®6, 90999191 63. ®K| 0,q0J§ , 0°6<S| ii ®0 
601606^6910,, 0101691®., 69196010, ©0 630K10, 
K19° 0§06QI2I® 9991 061 Kiel 969 I 

2ll6<§l600,0f]§9 2112194 §10 9991®. 6§69 
021901 09®® 9991® 009 (“90010, Q6<3§” 9^9 
90. 6§9I 99919) I 09199 991 21160010. 0§0l09r0 
2199 2160 ©lei 9211910 2130931 §191 9196991 99919 I 
21I6<§I60§ 999191 §021 6090 992160 01®®® 0910® 
609 ©lei© 0101 §10 oai ©OS’ 9H9§I 9991 990 I 
0I6II9®08 01910109 21I6<§I600, 2112)94 60909 §061 
§191 ©0 6 eiQ 21 M 6090® 6§0I 0191 69l0§®60l0, 
Q61I600, (3 60160636010,, 6§§I6021I69I0,, 2II§- 
21I6<§I600,, 0196^160916910, K10600, K19° KJ62100. 
K]§0|Q2J©.0§®, §60I609I6§I0, Q0HI9 I 6069, Kiel® 
0101, 6090921, 6090 2192! 90HI9 0IQ99 0910® 
060 5® 6§©l ©9919 I 




©SSI© 961® — 





6<a6^&Q, 



2116^1690, 211^91 6319 0991 310190,010® 
3060I90IQ 919 69919 91961 6991 69’ 0iqS9®l60 
<’ 9101090600,90® ^9° 0W©69 606$I6^60I§0 
690199’ 9969 3®00 992101 099 999 9611901 1 
'<1019 21061® 6001 QQlg 909010, 0|_0 0811 2101 
69609 2I°‘S1 9069 6900®, 0I_<3 9016091, §0 
09999, 909 0Q610I §10 0 0101 60101 6091 ^9° 
210000 003101 21901 ^9099 91010 31019001 
999191 09 019 1 6069, ^ CI6erC]6Sr >d 09,6016009 
0I°069'S110 9%§ (3 90001, 0109 3001, 2IIUI01 

cU. 

001000 019, 69100 09 961019 9°01l 90119 041 
99 992110, 01019 KI9I® 3©I90 960 I 692101® ^099 
009 310l00 x 0l6ft 69l0ft60 2116*11690, (960999 
606^16^6019,) Q613i®00, 6ft® 69019® 9001 999 
3019 90211® I 21109109 2J®0°9 2116019^93 0211 ©§© 
9961 3101 2116010 ^69 ^§19 6921109,6919611 90S© I 
3060100169 9106991 099_ 0® 0910I0_ 'dSI 
0611006® 6Q0I0® 099 9I£0 99I0I9S I 6069 0991 
310I00,0I9®OI60 2116*11600, 211^919 KI9IOI0 00_4 
©§ 960 9019 991091 900 I 91061, 'dSP® 690169 
0161 961 691610 900 9010 219909 90 9 8119 I 090, 
010199 6]0, 69609 3919 0191 (3 §96 0811 6910 
600I9®OI69 06 'dSI 99 9021N, 01019 60019® 
900619 919160 ^9° 9901 §101 0101 §10 9991 009 I 
21010069, ^9 009 §0,6019,9099 99 60019® 
099® 0090 9001 3919 90921N I 919109 0001 
0811 9910 60 9§9 600169 9101 § 6§IQ 99211© I 
600I9®9 0961961 0001 21N, 0101© 0I91§0 306«|<8 
9061 1 KI0036®, ^9 0991 310190,019® 306010019 
999 9091 0199 <30 098991961 6§Q I 01*606® 
§01010 0211 0l’©9 2194 9010916 0210169 991 

691960 9§0 6§9I0 219919 999 9101 

■ 

Q®lffffl<3, ®<QQQ ffff/Q, Qff6ff‘S]Q-9$?oqio 
GfllfflQQ- Center '8-999 




6Q§(3 69HI§$QI9Q 
m 9\Q 

gi §fii°q 6GIGIQ ffr6&ff°ff 

9940,90910 0090 00® 6^31 ? 090099 
? o o 0691009 60IQ21M 0191® 6000 00® 9§I0M I 
0§I9I010 3*30 21IQ21®I 6900 09® 21961199 0 991® 
6000 6®1l09ffll0 9§I0N I ^§19 30*3101 69QS© 
211609919 6000 ®§90§ 91® 060 ®I0©1 1 ??o# 
0091 2163199 9 9 0190 99 60 211609919 03|6§I0I 
91010 90019,0160 9§3§61 90216® I 01® 001 00®, 
9lftC Q09909, 9§ 991 19360 99 1 10, 9^00,0° 
991069 3600 0 0969 092169 I 069 60 60§ 
0§09HI®09 3601013® 9$fl0 99109 001 39® Q§10 
6 §IQ 21900 699216® I 00919 ®§®91l®0® 969® 
36900 0211 0101 9369*3.1 0 . 91® 960® 010190160 
0210 010 91® 960 9100 9^216® I 919® 01 ’® 010 
6991 60® 601692119 I 

01® 001 9661 Qi3i009 6919216® 9 0I®9 00 
®l®®0 391219131060 9600 21109 9§2|®l I 600 69 
00ld9Sfl069 99001 91© 0IQljq®0,00,0§001l®060 
©9 691921691 ?C 99 009160 69 69010^ 
30l2J98fl069 9.^0,. 001 9199 9021691 690160 
0©21®l 00060 69 ^9 3®I9 99®, 6919 6©I02|®I® 
06110091 I >dffl 0960 0I®9 010 00169 9IUI 9§ 

• • G 

69l®2l®l I 9. ^0,0. ©0,1 060 69 391 219511 069 
3I06®I©9 Q0l<y 9199 319 2110 6910^ 99 690169 
09216® I 010 s d9l 00_4 6991 099 69 699,6096010, 
0910101060 6000 9§009 0969 6010 699216® I 
69 'OSI0 001190 010960 6010 0699 099960 
6§l060®,t0 010160 6010 699216® I 

32160 699,0010101969 90S® U\9Q\ 819160, 
91001® 6010 01® 91060 ftldl 9§ 999 I 010 69 

G — 

01® 90 ©IQ 0030100 ;, ®0<5® 996010360 692160 
6010 699 99 9101 090960 90§ 99216® I 0 0 0TI 0 




OHIO 00® 





6<a6^&Q, 



990169 9Q19I9IQ 0999 9lft30 <9 9211 9193 
031901 I 6010,601016010 6969 699 0IUI (3 6019019 
93 609S 01019 91961 6019 91019 9991 019 0I<£ 
90I9MI 69606969 6010, 691016910 6969 0.0., 
9090 (3 00,09,00 0611 9192101 I 60 <0 09 6019019 
690019 9I0I9S 0101 916101 010 600169 60 69I0< 
910091 3I6WI 02119 9691 <019 69 009 

099 6^01 21010 9 o.g 600100 21190 009 690(3 

\ O «1 • 

099 01991 010 0100IQ 992160 I <0 3l6$ftl9 9119 
e o o 90 (3 0901 9 o 90 902191 1 <019 69 69I0< 
^ISftlft 0S 0969 0©3I 9Q2J0IQ <01 00 099 ^9 
9192101 I 6©5 <019, 0I030T 09,6910 6910 
9019102101 1 6010,600, 99 <9 0I9IS06Q 60 <019 
0331 9921919 ^0169 691610 010990 999119 211091 
92101 1 <0 2116^91 qiQI 0°9010 0909 0999 9091 
010 60 <2169 <9 9H05JI 0§i2160 I <099 91069 
019 90 010 35,910191 992160 I 

60 9S0I0 219 2116^90 09 21109 ^910 0°0010 

06909 0999 9001060 I 60 316^01 5191 0010 
009, 2]0® 096910 66161169 909 902160 I 69909 
2101 ? . 090001 0000 610, 9 . 99901 0000 610, 
«n. 0-0 610 I <01 029 9210 90 09IQQ ^0 921019 
0190^09 211909969 0010, 0990 001 010 9021M 

6910 69 016160 I 010 3l6$ftl 5191 9010 0161 0211 §9 
0-0 610 69Q°0IQ 2II0S 01’Q 91961 06119001 0101 
69 2116^0109 <19 093 009 091001 6960 699 
610 211021010 693160 I 961 69I9< 9069 01910 01001 
99910 961 900102101 1 <919 010 09 01616060, 
<9 6109 01001 00 901 m\ '8-2 000, 9192II06Q 
99 9I9S I ^2160 69 0196069 <91 9910IQ 3I9S I 

G 1 6v- o*- O*- 

010 9S 019 29 <919 21290 9991 969 69 693160 
<91 991 6990060 90S 690 909 0 2119 2I0QI9 
999 3I9S I 990 01601 611060 (3 010,90 690 9069 

2110161001 siaraaQ 600 9021019 00102160 1 ®ift3 

<210 0919 960 69 3191619019 690 0109 21102101 
690(3 090 010 <0 610 9I0I0S I ? 000169 

60 <0 2119^19 9969 690(3 0^099. 003I0Q 
00061169 <9 390 39161 992160 I <91 969 ? C 0101 



0001 60 g 0190 9ft 010,9, 01000, 9391 0600 
60099 060^910, (3 060060105 0§ft99° 999611 
(3 6ft00 939169 0109 3I90IIQ 39161 31021 01 1 
60606960 6900 6911098310 9969 91919 8310 ft 
21019 <01 96619 2116010ft 93 9991902101 1 6069 
60606960 60 0S!lftQ <0 00ft 611019 009211 

6>. (U. °*^ 

99102160 I 

<01 060 60 690(3 090 9969 212J9 0699611 
09169 <110 00Q 0HI0 993 <9 061, 316^01 0031 
910 690,9, <9 3319 6902160 1 013 600601ft, 
69I9I69I06Q <919 319611901 ft 21919 690, 01019 
3061 90I0ISM 91030 21091 91069 091001 1 
69606960 2116099169 21I2J9 01019^1 010 21919 
691610 019009 <01 9969 21219 213019 99 9699611 
90019 01060 0101 6069 ?d c T19 990169 63160 
990 010 00ft<0Q 5000,0160 2 000 9110 903 
<9 690(3 6006319, 3360 00161 9601 (300 
0399110969 9ft, 3190, <9 690(3 010000 0031 
9601 <01 9V6Q 690(3 60110983109 993 
9I00I96Q 90919, ^1919 (3 0106016(35089 999610 
3I03IQ - <015191 900 601091001 1 §30 0091 699 
900160 <01 <9 099101 213069 99000 6001 1 010 
<019 0ft9 9103 ? C g o 0901 69’9aQ1 ? 01999ft 

' G 

09999 690, 9110, ©199910169 0010069 902160 I 
69 096910 (3 999 691069 31910 6010 010 

G ' G ' — 1 — 1 

99 99969 921019 9910 6002160 1 69606960 
690(3 691100831ft 00 961919 0502101 1 91090169 
<0 3I93IQ 010 01565619 99319 031010 021011 
9^2160 5<0 69 601690,99319 010 69191 96990 
60103160 I 001969 ? 2 9 C T1 990169 6900 999619 
91931 <999,010’ 01969 9103 9919100 I 010 01969 
9103 9Q3IQ 6919611 99I9I0S I 009 <9 909 010 
0I0I09I6Q 9103 90 99I9I0S I 6900 9699611 910 
903 0.<0,<.9 010 0I0I09I6Q 910 9103 0.<0.<. 
99I9I0S I ? C 9 C 990169 69 3109,0 9910 992160 I 
551 9910 69 0999Q 095 900^69 952160 I 

■ 

95 sjfi/Q, §®i-<£iQ<aq&i -9J>r9 c nx 




0S1I0 09® — 





636^3.9, 






001061 sai® : 6 ® 1 ® ®i ©siT 6 «i© 

ctu ctu 

€j1 ffi 9& GfflQI QI& 

0101 303 60S13I0 01910 CHST6Q 000 6eQ2IN I 30369 Q\\ 300 Qffl ffllSffll “69Tl© v ®l 021? 6001 
600101 0610 K|0 000-310600, 9060 03 69I0KI 00 6<g|0, 06160 00 000 21600 219 6)9960 I 0101 K100 
0831030 0211 001090 600 60Q1 21I«10H 6910001 I 63 01910 901001, “0101, 600101 0610 6^0,9 90001069 
05,2160 301 060 03 900191® 0190 ?” 

0101 0060, “00 06|6N 001901 Kiel K|0 0919 000 90109611 601613 K|0 0% 0QI0I9 02169 90 
060 Kiel 9060 605019 090 §00 001 010 K|0 00 0I0H0I01 §K1 1 KI9I0 6065103191 (centrifugal) 00 
000 I Kie 6065103191 000 21600 WI9 21160 2110 6^090 010060 60^12119 I KIQ 6000 000, 00169 
6J92J0I 30960 9010, 910 SI06060 210^1 0’61 690 ?” 

“21160 060 0010 6910 0001”, 0|0I 990 
6001 1 “O0,09S”, 0191 0960 I “5,2119 69I0K] 

9019061 00190 6009101 06009, 21160 03,69 
91921016060 03, 50 9060 K|0 601060 GJ090I I 
6060 21160 2110 211300 0100 619 02160 210^1 
0’61 690 ?” 

“K| 69060 061 21160 01910900, §00 
9001”, 0101 999 60011 

“00,099”, 019 09601 “K130 606519310 

000 69I9K1 69I9K1 0^1® | K12190 3039 60l0 

<3 ' 

01 0211 530 9900 211301 1 690101 0610 651®, 

96160 091019 92160 ^0^0 65j®,9 99901060 
99^60 ©I’ff 9960 59Q 6065193101 00 9990 
§0600 6001 910 60^1 069 I 015 639 30969 
016110961 000 0100 (300 00 01^,000 0I6121M I 
Kie 991969, 600101 0610 9969 000 3010 (3 009100[01 00 0I9H0I91 9 K 1 91919 9961101 00 f0H 
69I021IK] | 9V60 3000 210^1 3§ 6910 600101 0610 001010 9969 6J00I0 390 5,2101” 

K100 0811 699699 0109 0^1 960 99^ 9102101 1 




'dQ.siiQ. ff. e 9/e e, am ?v q&q, earn -eHegi §&&, Q&6ff<sjQ-9$e o 9 e 

6fiMQQ - ro er§>orrsr 



0019 961 ® 






606^8.0, 




&QQ (PI® ff 



QQQQQ Q£n Q^IQ 
QQ9I Qtt 4 2JQQ9 ! 



I v -V N ^ . 

V'U--%sh^- 4 ^a\\: 

Ny ' \ .Z.-’ ' ^ 



x 



X N 



— ■© 



60101 , 

6060606 ® <a09©060#o 06QI000 

ou — 1 

060® 00 ® 0 ®<S® QQ0 €ri0<a 0I®6® 

6 - oo — 1 \ 

S0I0I 0100102, S0S0S0S0 000 ©060 
001069 Gain'd <310 3§ 00101® 0102, | 
60606060 010G9 0I§ 2 0069 
%fIlo 02®| 00Q. 62160® G9I0I® 0192 

\ \V 



'O© 0® 901® 0®l® 60® ! 




© 

60I®I6\ 

© 

©IQ60I 

© 




e$r/9 9 9 c n, ffeifiiffff f?a&, ®®6"f ?$&- 9 $eoeo 



0®l® 09® — 






636^8.9, 



QQQIGQ 



d ©9 01® fiiai 

<S\1 QWI&W £I<3I 

2ld60 Slid 09611 010 60991 021 60® 

6d9l 9091 910 9112119 d®lffl 919 6919 llo|| 

219 9921 9169 81021 990 ?9961 
601960 9? 9910 d? 601991 919210 II 5 II 
699 S69 69919 919 2l6d 999 91? 

QQg 201 900 06® dl90 9M 9? II 9 II 

919 999 91991919 919169 22T 6969 

• <U. 

999919 91961 9^ ^d? ?§9I60 IFIII 

91921 699 9®2|? 99 2198 6919 ®d 
6®6? 999 0108 2169 01991 260 9d lltfll 

69 999 91? 999 9191 69199 9161 
9T0M 919 99 N m 69 969 996119 IIS II 

8198 961 9198 98 9198 99 991 

9198 d0l 9^21 2169 689191 dl9 9891 \m 

90191 2169 21^10 219 919990 919 

?®0 91611 6d9l 9991 d?9l 019 699 119 II 

9919 98 210® 21? 6d9l69 99169 91? 
d99 611? 9969 291 2ld9 d9 6119 IF II 

219 9190 919 990 d99 919 9121 

019 900 219 299 96101 019 0I2T IF II 

■ 

Q<d-Q6£?€1Q, QSQQI, ? o o ? 



oo \ 



&Q& 6®<?I6Q$Q gdlff 

?. 21691® 0999 01001 91991 919 699 98 

®49?0 8~<1 ? 

®) 6d®?9. 999 9) 299®l? 999 

9) 691919 999 9) 919691 999 

9. 2169109 9® (strength of light) 91991 919 

949?0 6892191 989 019 ®’61 ? 

®) 919691 999 9) 9691 999 

9) 69l600d(3 900 9) 690(3 999 

«n. 699 98 dl8l9460 2160109 69l®0 9<3 

966190 8?, 6d8 989 019 ®’61 ? 

®) 60.691 999 9) 690601 999 

9) 06019 999 9) 919601 999 

6?940® 9909IQ 999 999 6?940® 6109 
289 91991 919 949^0 6892191 98® ®’61 00I9M ? 
®) 69109 990 9) 600(3 990 

9) (38? 999 9) 69l600d(3 999 

S. 6)40010 9S9 6®l6i® ?9® 699 (Angular 
Veocity) 01991 919 609 98 949810 09I9N ? 

®) 600(3 990 9) §601900 

0) 01601 909 9) 01601 900 

1) . 3.009 9l4??®9 60161 91991 919 G® 1 ^ 98 

949819 00I9M | 

®) 9691 909 0) 6910(3 909 

0) 9I06®I 909 9) 691019 900 

9. 6®l61d 00® 90120 919 91991 919 609 98 

949810 00I9N ? 



®) 


3069191601 909 


9) 


91601 909 


9) 


600d(3 900 


9) 


810601 909 


r. 


900809 000691 99609 98 94980 000N ? 


®) 


60601 900 


9) 


91601 909 


9) 


689 909 


9) 


20(3 900 




©Stiff 008 





6<a6^&Q, 



C . 06001 06(60 8« m (3 000 09 69611901 

0009 010 ®’€1 ? 

0) 9609,69160,10, 0) 210(36019 

9) "000211609 9) 6000609 

? o . Q00I 00109 219^0, 00, 0901 Q0HI0 090,60 
021H 9010 992J0I 090 010 ®’6 ? 

0) 6900 000 0) 600(3609 

0 ) 6)19 000 0) 91010 

? ?. ©_®09 01901 01001 010 e®©" 609 0H00I9 
09I0M ? 

0) 6099600, 0) 990210600, 

0) 000600, 0) 9190,91000600, 

? 9. 0991 60109 0100 600 016101 019 600" 09 
2119‘SIH® ? 

0) §601009 0) 01^160100 

9) 001000 0) 01^1006 

?on. 601009190 0 ^ 0,0 9100 93101 010 600 " 00 

2119‘SIH® ? 

0 ) 00600,90 0) '0919090 

0) 600-000 0) 690(3009 

Stf. 60100910 0019 0000 010 01001 019 eOQ' 

09 0H0^o 00 ? 

0 ) 0IQI9 00, 0) 6900 00, 

0 ) "02119 00 , a) 00 , 

? #. 00H0,6gi0 21991 (detect) (3 99 01001 019 

690" 09 0H00I9 09101-0 ? 

0) 6910,000 0) 601600,0(3 000 

0 ) 000,000 9) 019,91601 009 

? S. 0040,00910 009 QQI90 (3 909919 016060 
910 1 901 9001 6996 010 (966008 600(3 (3 
60090069) 0H0§0 090 010 0’6 ? 

0) 9100,6009 0) 9100,000 

0 ) 010691 009 0) 01691 000 



? 9. 00 69100 690 01091 019 609 09 949019 
00101-0 ? 

0 ) §601000 0 ) 6 CE |000 

0 ) 060^000 0 ) 919000 

?r. 60l6§ 9049 0010 01901 Sl?t®60 619 ©ISQI 
010 "00 5160061 99 040019 09101-0 1 "0019 010 0’6 ? 
0) 211605(009 0) 01906900 

0) (300210,000 0) 9-0960000 

? C. 9090 000°006 0001 (Hydraulic Conductivity) 
01001 QIQ 09 040010 09101-0 ? 

0) 690(3009 0) 919000 

0) 01691000 0) 960000 (Piezometer) 



9 o. 60O'0Q 9191 01960060 0191 6996 09101-0 ? 
0) 6060^ 0) 6099^0, 

0 ) 91 ^ 9 ) 600199 , 6910 , 

6i€!6 

oe.(a) 09 .( 0 ) o«n. ( 0 ) ox.( 0 ) o#. (g) 

OS. (0) 09. (0) or. (9) oc.(a) eo. (0) 

ee.(a) ??.(©) eon. (g) e*. (si) ?#. ( 0 ) 



ts . (0) ?9. (9) er. (a) ee.(a) 90. (a) 



31 - 6W &13I&, SQI. 81. - 6Q9I6<SIIQ, 

§^-3flQ<DQ-9Sr e os 

GfllQIQQ- C *<719*0 

09900 

au ou \ 

eo.or.9o^ 9019 91010501 91069 
021019 2J^9I°6 21S060 60901 ® 00 S ‘00990,’ I 
51I2II061 05010 ®90I9 -001 e tf 9060 2119060 
90 (3 «Po 9060 2121® 9^9 600101-0 1 
6§8lff90l0ff 0069 02101 0190060 2ISI9I0 
9002160 90016069 09 60606060 021019 210 
090® 01021160, 60606060 0_401 02169 00900, 
699019 060, 000 00 21 210 ‘00990,’ 606101® 
000 6010 0601 9910102101 1 00 9910 ? 9 0190 
09 050 I 90 -001 690I0I02I0I I 606q?l9 010 C 
019069 06 00010 ‘0099.0,’ 699019 002101 1 

- 08/7 331 W 

ou 



0HI0 00® — 






6<a6^&Q, 



@6<S1SI Q£J Q 



QQQQ ^Ql (3 
00 6ial«?ff 

6/7 9/Q/.G67 6>§ d/P 

$1019 5190191 06909 999 9S!I0 99199 3I0H 
369519 0®0 9^019 9151 99969 519HI6960 
8I§SI§®9 399 9© I 310 360HO 6®0O 99909069 
3019 arc®, 999 31ft 08 99969 I 90 909 
5169969199 319 8IQft®03l 06909 810813101999 
< 5101699 I ©®0 9^010 98 91909 90 03HO 30 
990 91969 990 9918961 3141369 9919 9810 I 69 
0661 341 96990 I 

©09 90010 0069, 69 0RI99 041 601 0090 
21108 I 0^00 0091 “019, 51 211691 2110 999 0190 
00010 " I 606(31961 30190 0990 061 2169 009 0901 

0®0 0^010 0069, 9961 9091969 99519 
0®|9 gSiff 9109 310 I -091 6009190 2JS0 0100 
00969 39$0 I <69 <8 010 00 31010 2115198 0IQ 
5103 69969 0019 60009 01998 I 0811 061 0 919 
01010 00199 651 009 2119,98 0108 21310,00 008 I 
080 (3 10 210^9 21199 eri^69 218 I 0800 9951 00 
0019 999 21^0 I 00 99 90 99 9060 080 
3998019 310 9oo 009 flggiQS | 00 3991 941 
010 90S I 080 0100 010 210010; 008 69 0100 
60609101 9® 2115198 8191 90010 960 999 21^0 
99 ©60 06181601 00 99 0© ©060 21151 080 
30$I0OI9 9 O 30Q gggiQg | 0139 0661 069 9910 
211091511 OQI0 0101® 0091 21051160 3© 9o-9g 
99 0060 080 tflQK 309 0108110 I 9® 080 21151 
0069 6SI06SI0 21151 960 I 21000 008 69 0 980 
050 (319611ft 061 218 I 980 003 019 000 9010 



•goo 00 03101 51°30 O051l90l6il 310 ©101 5100 
6019 019010 I 0^99 619 31391511019 5T9810 ©81H 0 
000 901000 30801 ©2IH 2JO51I60 9® 98 0 6510169 
e<Tloo 0ft 060 9519151 008191 019 60IO3I6O 
09198119 0108 6910 93151 0919198 I e«Pi> 31^1069 
019310® 0061 131 0169 9151 00910 0091069 21030 
308101 1 6513160 5H30 5189 00069 9151 008160 I 
651 510060 ©100,69 090103160 900690 3©<8I 
008160 I <8 ^08190 080 903 90 6919 009100 
go© ^©8H 98 0100160 $10 90S I 21IR 980 <0 
9609® 218 I 089 90H 010 060 0I09N I 08 90 
069 651019 609 91819 9100 0I09M I 609 9100 
00 01969 019© 61991 060 ©100 061 513180 ©169 
9000 QO0M | 061 ©10 91819 060 01091 518 600 
918108 <9° ©10 08 00 9090 909160 0108 I 000 

cC cC ^ 

$1060 080 3000 6801 060 09 080 300198 I 
<8 3®ftl 9^618 90 610 019 088 I 

$61109 0801, 511® 60100019 9010010, 
010069 8019 8010 909 21000100 9008 031 211061 
■<10160 061108160 01 ? 0®0 0®OI8 0860 - 651 
99080 90 01921100 1 99080 030211 (380 9181060 
900 21611010 8191 010® 34160 0910 931010 0100(0 
©I960 919 03I9M I 609 3100 010 3069 0961© 
6860 0IQ®O 91819 00 03I9M I 9060 03031 (380 
0^ 8<0 099 S3 $069 0061© 8< I 63 99980 618 
618 Q300 69®9I0 01091 1 36110 30 0< 0161 01991 
018 91 36110 30 609 900 03 6810 00161 0 061 
©181 08 01991 0181 

3091001 0801, 81010 8191810 90,51 9o 0ft | 
36101 90 9S810I 019 008 010 0’61 083160 36(0 
90 9^9 ? ©®0 ft^OI© 0860 ®0 3100 606030 
3I60I0OI 3141369 088 6110, 6110310 ?oo 0 ?go 

99 9^9 1 aoi 000 i$ 3 ia G no o 9 <a 9 ^ 9 1 9 i©i 0 i$o 9 




0010 961® 






s<asqa.Q, 90 e* 



31969 6001 919^101 6000 989 903 319 *oo 
091 £1609019 69190 98 ?ooo 9 ?goo 00 
0138 I 6060® 0190, 618 9 -goo 00, 6390, 08 
5000 09 0§i9l98 I 

9010 0091, 919, 061 08 98 00jei91 I 
6Q0I60 0’9 9gl q§H 380 098 ? 6901009 0’€1 
091, q§H 018 ? 

©39 ©3©I8 0069 00, 0§ 0 00161, 6910318, 
090^, 09100, q0H 90HI0 90 66] 611 316110109 0IQ 
31000 06110 I © 8 . 0^018 0Q 00 0069 910169 £18 
091 “0I09H 0 6J60iq$H”, 010 096161101 061 
9100069 £8 “9 O 9I0 0661H 600 09, 60001 £061H 
099” I 001000 010161 019 £190 00 009 010090 

ok /— 1 o ^— 1 cC 

'<10 09069 001 1 316110160 0^3061 091 960 66)610, 
6^66119, 69l00, 69l0, 091 01 0I00H £0$l 609 
661969 30H 00069 908 I 990 061 010 01 0§0 
£96910,03, 0I9I0S> 00913 990, 001 08 6019 
661969 30H 0961 09ON I 

91611 (3 9909 0010^1 01 0910^1 06160 K]® 
9690 £81 916110160 ©91 £0$l 969 9611 900 
00H0061 060 I £010 010 90S £0 90H99 00H 960 I 
019 990 091 (3 90H 06160 £0H Kl© £0^1 600I6N I 
0101 6098 £l° 6 l® 90H 01 60600 £0 30H6T0 

00H I Kl© ffW 00a £0918 969 990 091060 009. 
m 03 690 09IQS10I £0 I KI0I0 9909 00 06009 
01 00 69l00 ©8I9M I 

9000 0001, £1001099 0d9£l 018 90091 
969 061 0 690 QI060 0£l 018 90S I 0SI6N 09060 
061 69 SJI069 0 0£l 00 90S, 9001 6161 9069 
0960 I 08. 00018 0060 £100 0_6I3£I 018 00901 
069 SJI010I8 9601 ^191018 00001 060 060 ©’61 
061 018 90019 60^8 ? 00 09901 069 699 00 



960 698 009 60HI0 061 00 00 ©00N I 0IQ0N0, 
90 6060© 601060 0®9 010 00060 60606060 
0619 001 68IQ9N | £6J0I°61 90069 061 010 90010 
901001 310 0 ONI £100 601619 £0 30HCT 00 
00061169 0^ 6810991, 690160 000 £GT30HCT 9§ 
5^10 I £10010 0091 08BI060 £030 Q0$I0I0 ©0 
910301 08 £00 K|0 0©^ 90a 06169 69101 
9IQ0I9S ©Rl 030 £0 0019198 I 

©8 03018 0019 6010 0001060 I 60619 ©180 
901060, £181 060 ©8 9190 990 610190 0000 
00 K 100 GN I 69 00190 909 6001, 990 01 31611 
90900 61919 00 K ]00 6898 0106019 I ©8 90018 

cU, «n 

0860 0106019 3191 09 000 I 6060© 090 600 
£030H0 01 61019 900 I 010 60190 0© 90 Kl© 
0©^ £0^160 98^01 960 0181 00 ©I960 09® 
83 I KI 8 09100 3191 306019 0 000 Kl©| 90 
6QI960 09® 83 1 ^8 000 60190 £00H 6019 
08I9N I KI 8 3010 6019 09100 6910 610199 6019 
9 0< 31HI 06© I 0W69 0109160 9109 00 8£8 I 

60190 061 00H 060 I 000 6019 9§ 9I90N | 

G o'- C*. G 

01009 093 £05JI60 KI 8 3©9I 09Q 9060 010 ON I 
69I6N 00 9909 6019 09100 9130 060 I 6019 
00H ©3 ON I 600 69 61106110 06© I Kl© 0_4 0000 
099 61910 06160 ^8 09 0 9a 3©9I 9010 01069 
0160 I 90a £0018 6801 980 9§9 600 £010 6019 

— G ' 

900 03 83 I 9a 60611 83 £ 010 , 6019 00 H £61® 
£K] I 9069 080 001 01 09I0SJI £I90N I 99313 
£0$l 019 0860 661960 01819 00H 900N I 69I6N 
010061 080 09H 060 Kiel 019 9190 I 0i&0 0101 
080 §K| | 0101 080 £0H £160 69190 091910 00919 
0£I9N I 980 ©4 0000 6810 9’0 9069 0<30 
68IQ0N I ©800 969 01819 ©10900 09£I69 I 909 

<*-• CU, o*- 

000 010 018169 (3 9’09’0 61691 90 060 ©001 

(U, O*- O*- 




0®I0 808 — 





6<a6^&Q, 



0101 019 001 2°69 010 OT 609 00 ©10 090 
2^9 60900, 6© 21100 9000 0T0 60901691 091 
6091 0S0 00 60l00 I £1$ 069 69100 019061 0S 

009 2^9 00 0^019 6001010 | 6©9©0 60100 
60100 991 0S ©2 0900 004© 01g 0190 I 01069 
019 g0H 060 I 69100 000 9010961 6069 2I§0 

090 600 6019 910 SI 0661 691091900 000 
2100100 00069 2110 000169 040 0f\ 210 | 9069 
019 0® 000© 0160 I 010 09109 069 01019 00 
06© I 2110 (3 040 Q0I0 901 010 069 091099 
010001, 0000161, 09109 019 2^9 2121 09©I9 
06© I 210 090169 040 2^9 210 | 606 60 909 
01019 2910 0961 990 I 60 019 0^0 0j3i0 9019 
00 969 I 9069 019 0§ 0909 2160 I 66109 
2910619 0 60190169 I 9109 6910 09 0 009 0199 
0099 210 040 000 0901 99 609 I 060 9I0S 
060 09, 00019,210 I 

991 (3 0910^1 21001 ©I960 6019 01660 ftlftl 
6^091010 99 09099 9601 09 g9;0l 00, qiQI 
9000 69IQ2IO | 991 20! 060 q§H 20040101 1 

010 9900199 60060 0ff4 ©04 6901 000 69609 

C*- O <*- <U~ «*- 

999. 29 g0H90 901, fjeO (3 0096^9 01 
9096909, 9060109 ©0210 I 

9919 09 ©I960 099 99I0M | g2©0 6991 
01009 991 01 0910^11 210, 090, 091, 01991, 
©IS2I ©9 $afllffffQ 0100919 69609 0100 2100 
99 09 00 0669 010109 210 I 0°6 0SI9 01© 6T0 
61196 (3 6T0 ©2! 0S10I90 6901 090 0919 001 
20! 213210 I g26© 90, 90, 061, ©IS, 600 
0910! 600 90 969 0 66060 006] 9900 ©9010 I 

091 6901 ©l©6j© 091 01 0910^1 1 

610109 6901 ©93! 2°69 091 1 69609 9&2|0I 
990 021 ©0q! 901090 ©IS 2101 0900199 



0109910 999. 0069 660 6901 ©90 ©0<3! 2°60 
001 6 g0H 00210 | 9© %©!! 2°6 0Sg 069 I 2099 
90 21060 ©0q! 2°60 90S 0190, ©IS 061 210 m 
691© 0SI0 99069 0960 90 I 219^ 061,2191; ^IQ, 
201, 9001, 00, 01^2, 0210, 906, 2161201 0919 
901906 I 6©9©0 00 01010 021 g©IQ02l 00, 99 

00 00, 66H900, 00100, 9100® 00 090 601904 
099©IQ, GG^IQ, 00C10SI 2019 041 ©0<3 2°69 

001 210210 I 

08 0^91© 9960 §0109 6901 Q6p01 01 
06160101 091 1 6103210 0001060 0612101 0Q6’I 06; 
06 ^ 0S60I01 9S9G9 6901 (39, 010 , 6000,, 
60^00^ 6©6’IQ, 210, 00,019 I 000 99001900 600 
009 660 ©I960 06100 90021 6910 21602160 
9G0I2I© I 0161 6901009 ©IS, 010, 609 210 0^1 
6910 0100 99© I 0999 2100060 90S. 02100 920 

O'- <U- 

90 990 0060100 giq 90 I 

Q6£l4l 9901, 010, 0001 0S60 Sffl 6901 060 
G 9S00 0SI 6910 069 I 06; 09060 06S 909 ? 
©8 Q^GI© 9960 G60 60 9IS9 990 9901© 60610 
©069 399 000961 2S I 609 G 90 ©°39 990, 
©IS 009 000961 0104 000 990 6060 0^019 
20021 6990 09011 21© 2S069 01096169 ©6 
69609 9S ©©4 00 9© 060 I 00© 0060 000 00 

<U~ * «*- <U- 

9260 I ©161 910 g2l0 6090 990 ©0 060 00 0SI 
691© 99© 019 I 910 g2l0 60960 ©13 000 061910 
691© 00© 06^ 004© 9901 990 0900 09 0^0 I 
9S9G9 0SI 6901 009 2I949060 01010 6^0 

oo* <U-. 

QI©I009 001 ©°QO0 6919210 1 0194 g©l0 ©2 
©02101 0610 ©09 90 000 90021 6001010 1 
9909610 09©I660 00 ©60 I 2169196^86 (3 <§]©0 
6009 2000 ©60 I 06160 2101 63I9Q 91040001 (3 
01 ©2 60© 6992101 0909069 ©£00l 6001001 



0BI0 961® 





6<a6qa.Q, 



96169 2101 03919, 9H©9, 21© ©31 £I^9I 0< S1 991999 
999161 999 M I 600I0I9S 090,9611, ©4909 9169 
99999 0-<ll 910601691© 9°0HI69 §19 60010^1 
2110919919 91991 (3 009 Q<39 09© 960 I 60969 
909 6919 919919 0%0I9 00 93 60I00I2II3 I 9T069 
'de 00919 609 00HIO69 900 009 09H0 60I02JM I 
90 0H010 90, 9W, 06101 010, 91990, 9091 009, 
94191, 211991, 9dH 2110 900 2J°0 >d 210^1 600 90 
90211® I 00H0 909 ^0109 0069 ^9 60109 99 

<U. o'- <U~ 

93 £d I 9’069 980 091 909 60I02JM I 2100 21001 
6010991 969 690 ^1060 96090, 9109 90ld 099 
09 06090 6010 90 ©02JM | 99 90211 00 69609 
9969 90010 Q90§ 0360 9909 d0 000M I 

Cj — 1 Go*- 

009 910 901901 ‘910, 991 699" 69Q 9199 
0191 00190 05I ? 08 0©9I® 9060 096019, 99 
9909, 90HI69I9 (3 219919, 90, 9919, 0I0H 0211 
210,919 990161 2110 000! 3919 91961 <$191 991 (3 210 
00H0 00100 60I021M | 

090‘S 9001 91© 9909 96! 010 (3 ©03% 
21001909 091 (3 00H 21169, 061 21990 Q0%0 211960 
69 909 00839161 ON, 212110, 9069109 01© 969 I 
601 0969 69I0KI 3<§| 2II9S 99001909 >d 2JI9I0I09 
09009 9109 21169 I ^010 21I0S1H90I 0S 010 8IN 9 ? 

08 00910 9060, 91019 000‘S, 009 010109 
9 600 900199, 060 00,90969 Q0%00 

99 601 2116019910 21109 690169 9010,01 3010 90S I 
66^1093160 21990199 9S 021H 0161 0I9S0 I 09611 
21069 2101 6019099 90H08 210199 (3 90919019 
9°30 99 909 210 (3 00 9391060 69 900 909690 
909 I ©01O08 6110 009 300 8131 090 09009 
'dOI© 912110 I 001908 99611 21069 001 60Q2I0I 031, 
9100961, 69I0IQO,, 091, 969©,, 310100, ©0 091© 



dl©9 21190019©, 619109 0HIO 9901 9901 0IQ 
OS0I60 'ds 0©l 3061 992119, ^60 ©©I0S 000‘S 
00 g^9 Q©0 060 919 919210 I 

91© 9069 ©91091 0 930 090 I 991000 
099 960 I 900 03 0"d I 'dS? 30OI 2191 9360 2110 
00H© 910 90S I 016! 091 01 0I99H 9211 00199 
6069 3161101090 091 030 01039 30H0 6619 Q§ I 
016! 99001099 'dgl 00 960090 90 0901 3010 
902JN I 21I061H90I 2100160 99611 2199 OHIO 99 900 
2190 03 6001 ©191 906061 (3 000109 99090 

000 010 02119 699 319,^00109 9109 02101 0360 
2110 Q0H© 03 21I9S© I 

08 0©9I9 9069, 21160 0©9 2110 0©169 Q0!g 
06961 1 ^60 ©0 3099 211001 1 309 21I00S9 09019 

001 2I0%I 1 60 99109 2199 OHIO 90 003 ©969 
909 2199 03 90 99 0I0S I 30 9S 09 02169 90 
69l09 91© 90S, 90 'd 3301 6960 09 9190 ©'d 
01 900 ? 

Sllflfj® $01$ § SII©€II6Q 

003121 0090 06099 ©8 0161, 08 ©©OlOffO 
6?Sfl09 030 00, 09 609 O6L2J60 I 9069 090 
9069109, 9096000 9211 0 0619 I 2110 001 091 
3009 0219101 0009 9069109 91© 90 ©Q9 009 
0219 I 061 r 09, 01 ? ? 09 01 ? C 09 219060 
6010 21191© 0069 00611 909 OHIO 99 909 9069, 
90 96909 9060 009 0219 I 211991 099 21160 
9019 90 96909 009 99010 960109 0I0S0I 
9001 9101 

69606009 050 600 6019 00161 1 9060 

08 0©99 (3 08 01619 219H90 06119 %909 3£]I0 969 I 

■ 

ZIQQ^&I, QW-9SJ) eoo 
0BI0 09® — 





eiGGfKolWCiOIIGQI 

Q. ‘05310 000 ’ 2102101 0 £ll 0091910610 = ‘ 9 ! 3 l 0 -Qj&Q 6 P 1’0 Wl€l 9 IQ W 699190 = 953109 21999 
g o 909 q 99 l Q 01 I 0 6991 910 000 , I X 7 Q I 9190 0169 90199 %X 7 I 
9 . 6090 690 999,69 609910 0 l£S® 9 SI 69 9 I’Q 9109(^0 % 09 ,GP 0 09 9 IQI 0 990 019169 

092190 0991 999 I 

9 . 9191 01909 6919 X 7 91969 9 , 0-0169 60991 910 609 00 = 2196919 I 6091 9§9 2119910 99 

CX. CX. — ‘ 

(* 569 . 9 / 569 . 9 ) 91 999 9=69109 ( 6009 ) 211960 90 I 9 QI 00 QIO 0 I< 9 >O 90 GP 60 IQQ 

— ' —i cx. 

( 6 Q 0 «&) 00 I 0 Q 021100 010 I 0 I< 9 ,O 0 90 009 9°04 0 Q 61 I, 6 CPI 0 009 , 0-600 00611 

CX. CX. l\ \ H 

(00 01 X 7 ) X 70 ° 0 HIO 2 IIQI 0<&0 90600 009611 0 OIO 0 I 0991 I 

cx. 

* 5 . 6001 999 910 6000 699 99 990 . 999901 901 2101101 99 21919,0 0020 X 79 °/ 09 l 990 

2 l 9 dl 961 l, 0 @t, 9 £11 019 9 O 00 0020 , 69 999 96010 60019 69069 9091 969 9 , I X 70 I 600109 
910 9 £11 909019,91 9 QIQ 9 I 90 9100910019100 ? 2190 21919,00 96919 699 I 
S-. 2101 91019 210919 00 £J 9 I 6001 3 0 9 9 9=60100 ( 6090 ,) 00109 6091 910 6999 609 £I 6 O, 

9069 90 6001 91 999 £1001 0 §60 9101 0 J 0 I 9 609 010 I 219601019 6001 69=99 92 II 9 IX 7 
010 I 6000 01060 219601019 6001 01 ^ 1109,9 9°90 0 9 91969 I 
5 . 6001990 0 £ligg ,9 9 l o 990 95310 909 , 91 6953100 9601019 9969 2119100 6091 X 79 ° 9101 90 

919190 9 £11 919190 2199191 <3 009 I 9 IO 61 QO 69 ld 991 6091 999 1 953100 000 990 6000 
91009100 = 69090 0190 900 000 0101611 , 960190909 0901 , 00 , 910=00 ( 910000 ) 091 

• C*. \ — 1 — 1 \ CX. \ H 

990 0100 9191960 9010 009100 1 

9 . 699 Q °01 01 91 6999,0 €101901 91009160 90060 90 9100 , 01010 <30211 00 6091 21019010 I 

95310 600160601619 000 0010 991900 210910 0 0 0 600 010109191^0 911011 00 6 O 0 I 9 IQ 9 I 60 I 
6000 060 90910 0 §91 000 210919 00 600910 6091 000 010 I 

cx. Mcx. CX. CX- <5c 

r. 90960 01900 X 7 OO 09 O 6090 6900 96110160 921199 I 

— 1 to C*. • — 1 \ — 1 

C. 600160 2109019 , 9 I° 9 919 , 001 , 900 , 01919 , 010 91 dtfOO 9919 , 0106000 90190 <3 91000 
211699 91 091 909=00 6091 000 060 I 

5 0 . ' 2110 ^ 6119 , € 16010191 ' 90 60010 9 ° 0 Q, 6091 90010 I 90 6001910 ° '©9 06010191 ' 02 II 9 IO 9 I 60 I 

6001060 9909 , 3 9°00 0091 2119010 I 

5 5 . 6001060 X 70 009 000 910910 969,10 0091 21000 I 6000 600100 9969,1969101 0091 9°60 

9°60 X 70 I 9191960 99190 02 091 6991 9699 , I 600160 901000 , 019100 X 79 ° 0 £J 100 00 00091 
2119010 I 

5 9 . 60016090109 09109 910 , 9 °aiOO, 9001001 9 ° 9 IOO, 9 ° 9 IO 0 I 0^,01 01 30611 05310 X 7 OI 6001 0 IQ 1 

6069 019 I 

60.611 d 0100161 0061/ 



9001001 0 O 9IOO 

(3001 §5310 X7OI609I1 



V 



09 9° 9/9, 909 000, 
619609® - 9-8.Q 009 
6906£PI(? - 099£-93-£< ; n£9r 
9=110, - 059*5- 9S-S99S-5 

Q-60O-obasecretary@yahoo.com 



CIG<31<§><ot 91(01 - <0 5 0.00 



Price : Rs 10.00 



(website : www.orissabigyanacademy.nic.irT) 



y 







52670/1993 





dlQQ 6SI§ CIQ1€I€1 



Printed and published by Dr Rekha Das on behalf of Odisha Bigyan Academy and printed at M/s Global Printers, A/19, 
Rasulgarh Industrial Estate, Bhubaneswar and published at Odisha Bigyan Academy; Plot No. - B/2, Saheed Nagar,, 
Bhubaneswar-751 007. Chief Editor : Sj. Bijaya Ketan Patnaik, Editor : Dr. Basanta Kumar Choudhury. 







